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(54) Camptothecin derivatives 

(57) A camptothecin derivative comprising a compound of the formula [I]: 

R 1 O 

X 1 — Alk-O 




[I] 



H5C2 OH 



wherein R 1 is a substituted or unsubstituted lower alkyl group, is a group of the formula: -NHR 2 (H* is a hydrogen 
atom or a lower alkyl group) or a group of -OH, and Alk is a straight chain or branched chain alkylene group having 
optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups vb an am.no acid 
or a peptide, or a pharmaceutical^ acceptable salt thereof. Said camptothecin derr.at.ves show enhanced ant.tumo 
activities but few side effects unlike conventional anticancer agents.and hence, these compounds are extremely useful 
as a medicament. 
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Description 

Technical Field 

s The present invention relates to a novel camptothecin derivative having enhanced antitumor activities, and inter- 

mediates therefor. More particularly, the present invention relates to a novel camptothecin derivative which is prepared 
by combining an aminoalkoxy- or hydroxyalkoxy-camptothecin compound with a polysaccharide having carboxyl 
groups via an amino acid or a peptide, intermediates therefor, and a process for preparing the same. The camptothecin 
derivative of the present invention can be delivered into a target region of the patient selectively and in much amount, 

io so that they can show desired pharmacological activities at the desired region of the patient. Thus, the antitumor 
activities of the camptothecin compounds are enormously enhanced and their side effects can be reduced, and hence, 
these compounds are extremely useful as a medicament 
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Prior Art 

Camptothecin is one of plant alkaloids, and has the following formula: 




and it has been known to show antileukemic and antitumor activities, and one of campthothecin derivatives, irinothecan 
hydrochloride {CPT-1 1 , 7-ethyl-1 0-[4-(piperidino)-1 -piperidino]carbonyloxycamptothecin}, has already been put on the 
market. However, CPT-1 1 shows potent antitumor activities in clinical use but also shows severe toxicity like other 
30 antitumor agents, so that CPT-1 1 has been restricted in its therapeutic use [cf. Cancer and Chemotherapy, vol. 21 , p. 
709(1994)]. 

On the other hand, in order to enhance the antitumor activity and also to reduce the side effects thereof as low as 
possible, these compounds having such severe side effects have been studied as to a kind of drug delivery system 
therefor, by which a necessary amount of a drug is selectively delivered into a target tissue. Especially, in the chemo- 

55 therapy of cancers, it is a serious problem that there is no significant difference between tumor cells and normal cells 
in sensitivity against anticancer agents, and many studies on targeting-type drug delivery system for anticancer agents 
have been done in order to selectively deliver an anticancer agent into a cancer-bearing region, for example, doxoru- 
bicin-polysaccharide complex (WO 94/19376), doxorubicin-inclusive liposome (Enhancement of effects of anticancer 
agents and targeting therapy, p. 227 (1987), published by Science Forum Ltd.), dextran-binding mitomycin (Enhance- 

40 ment of effects of anticancer agents and targeting therapy, p. 278 (1 987), published by Science Forum Ltd.). 

As explained above, camptothecin compounds show excellent anti-tumor activities and are very useful as a med- 
icament but they are strictly restricted in clinical use because of their severe side effects. Thus, it is desired to develop 
a new camptothecin derivative wherein the excellent pharmacological activities are duly retained but undesirable severe 
side effects are suppressed. 

4S Under the above mentioned circumstances, the present inventors have intensively studied in order to obtain an 

excellent camptothecin derivative without the drawback of the conventional camptothecin compounds by utilizing the 
techniques of the above mentioned drug delivery system, and finally have found that a novel camptothecin derivative 
having desired pharmacological effects can be obtained by combining a camptothecin compound having a reactive 
group with a polysaccharide having carboxyl groups via an amino acid or a peptide, and have accomplished the present 

so invention. 



Brief Description of Invention 

An object of the present Invention is to provide a novel camptothecin derivative comprising the camptothecin com- 
5S pound [I] bound to a polysaccharide having carboxyl groups via an amino acid or a peptide. 

Another object ol the present invention is to provide a novel intermediate which is selected from the camptothecin 
compound [I] and a camptothecin compound comprising the camptothecin compound 111 bound to an amino acid or a 
peptide. 
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Still further object of the present invention is to provide a process for preparing these camptothecin derivative and 
intermediates therefor. 

Detailed Description of Invention 

s 

The compound of the present invention is a comptothecin derivative comprising a camptothecin compound having 
an aminoalkoxy group or a hydroxyalkoxy group, represented by the formula [I]: 



75 




wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
20 atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups via 
an amino acid or a peptide. 

According to the studies by the present inventors, it has been found that the novel camptothecin compound of the 
above formula [I] and a compound which is prepared by combining the compound [I] with an amino acid or a peptide 
2S are both very useful as an intermediate for the desired camptothecin derivative of the present invention, and also that 
they per se have an excellent anti-tumor activity. 

The camptothecin derivative of the present invention includes compounds which are prepared by combining the 
camptothecin compound [I] with a polysaccharide having carboxyl groups via an amino acid or a peptide, for. example, 
ones which are prepared by combining a part or all of the carboxyl groups of an amino acid or a peptide with X 1 of the 
30 compound [I] through acid-amide or ester bonds, followed by combining a part or all of the carboxyl groups of a polysac- 
charide with an amino group of said amino acid or said peptide through acid-amide bonds. More particularly, the camp- 
tothecin derivative of the present invention includes compounds which are prepared by combining the C-terminal car- 
boxyl group of an amino acid or a peptide with X 1 of the compound [I] through acid-amide or ester bonds, followed by 
combining a part or all of the carboxyl groups of the polysaccharide with the N-terminal amino group of said amino 
35 acid or said peptide through acid-amide bonds. 

Each substituent of the compound of the formula [I] of the present invention is explained below. 

The lower alkyl group for R 1 and R 2 when X 1 is a group of the formula: -NHR 2 includes alkyl groups having 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, etc. The substituent of the lower 
alkyl group for R 1 includes, for example, a protected or unprotected hydroxy, mercapto and amino group, and these 
40 groups may optionally be protected by an alkyl group or an acyl group, etc. 

The straight chain or branched chain alkylene group having optionally an oxygen atom in the chain thereof for Alk 
includes a straight chain or branched chain alkylene group having 1 to 6 carbon atoms, for example, methylene, eth- 
ylene, trimethylene, propylene, tetramethylene.. pentam ethylene, hexamethylene, 1-methylethylene, 1 -methyl propyl- 
ene, 2-methylpropylene, etc., and a straight chain or branched chain alkylene group having 2 to 6 carbon atoms and 
45 having one or more oxygen atoms in the chain thereof, such as -CH2CH2-O-CH2CH2-, -CH2CH2CH2-O-CH2CH2-, 
-CH 2 CH(CH3)-OCH 2 CH2-, -CH2CH 2 -0-CH 2 CH2-0-CH 2 CH2- etc. 

Among the compounds [I] of the present invention, the compound of the formula [I] wherein X 1 is a group of the 
formula:-NHR 2 , i.e. a compound of the formula [I']: 

so 



R 1 O 
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wherein R 1 , R 2 and Alk are the same as defined above, is preferable, and more particularly, among the compounds 
[I], the compound of the formula [I 1 ] wherein R 1 is an unsubstituted lower alkyl group, R 2 is a hydrogen atom, Alk is a 
straight chain or branched chain alkylene group having 2 to 4 carbon atoms having no oxygen atom in the chain thereof 
is more preferable. 

s Among the compounds [I], the compound of the formula [I] wherein R 1 is ethyl group, and X 1 -Alk-0- is 3-amino- 

propyloxy group which is bonded at the 10-position of the camptothecin nucleus, is most preferable. 

The polysaccharide having carboxyl groups includes the same as those as disclosed in the above mentioned WO 
94/1 9376, and includes polysaccharides having originally carboxyl groups in the structure thereof (e.g. hyaluronic acid, 
pectic acid, alginic acid : chondroitin, heparin, etc.), and polysaccharide having originally no carboxyl group (e.g. pul- 

10 lulan, dextran, mannan, chitin, mannoglucan, chitosan, etc.) but being introduced thereto carboxyl groups. Among 
these polysaccharides, dextran is especially preferable, particularly dextran having an average molecular weight of 
20,000 to 400,000 is more preferable, and particularly dextran having an average molecular weight of 50,000 to 1 50,000 
is most preferable (said average molecular weight being determined by Gel permeation chromatography method, Shin- 
seikagaku Jikken Koza, vol. 20, p. 7). The polysaccharides having originally no carboxyl group but being introduced 

is thereto carboxyl groups mean ones which are prepared by substituting a part or all of hydrogen atoms of hydroxy 
groups of polysaccharides having originally no carboxyl group with a carboxy-O,^ alkyl group. 

The "polysaccharide having carboxyl groups" of the present invention also includes ones which are prepared by 
treating a polysaccharide originally having no carboxyl group with a reducing agent, and then followed by substituting 
the hydrogen atoms of a part or all of hydroxyl groups of the product with a carboxy-C^ alkyl group. 

20 The alkyl moiety of the carboxy-C^ alkyl group may be either a straight chain alkyl group or a branched chain 

alkyl group. Preferable carboxy-C-,^ alkyl group is, for example, carboxymethyl group, 1 -carboxyethyl group, 3-car- 
boxypropyl group, 1 -methyl-3-carboxypropyl group, 2-methyl-3-carboxypropyl group, 4-carboxybutyl group, etc., and 
carboxymethyl group and 1 -carboxyethyl group are more preferable. In the present invention, the polysaccharide having 
carboxyl groups is preferably a carboxymethylated dextran or pullulan. 

25 When introducing a carboxyalkyl group into polysaccharides, the degree of the introduction thereto is expressed 

by 'degree of substitution" which is defined by a number of carboxyalkyl groups per a sugar residue, i.e. expressed 
by the following equation. 

-a rs ^ *u * Number of carboxyalkyl groups i n the molecule 
so Degre9 Substrtut,on = Total number of sugar residues in the molecule 

When the carboxyalkyl group is carboxymethyl group, the degree of substitution is occasionally expressed by the 
degree of carboxymethylation (CM-degree). 

When the polysaccharide is pullulan, dextran or mannoglucan, and all of the hydroxy groups thereof are substituted, 
35 the degree of substitution thereof is 3, and preferable degree of substitution is in the range of 0.3 to 0.8. 

When the polysaccharide is chitin, and all of the hydroxy groups thereof are substituted, the degree of substitution 
thereof is 2, and preferable degree of substitution is in the range of 0.3 to 0.8. 

Besides, it is essential that the polysaccharide of the present invention should have at least one carboxyalkyl group 
in the molecule except for polysaccharides having originally carboxyl groups. Thus, polysaccharides with the degree 
40 of substitution of 0 should be excluded from the polysaccharide of the present invention. 

The polysaccharide having carboxyl groups may be prepared by the method disclosed in WO 94/19376. 

The amino acid which intervenes between a camptothecin compound [I] and a polysaccharide having carboxyl 
groups includes both natural amino acids and synthetic amino acids (including D-amino acid, L-amino acid, a mixture 
thereof), and also includes either neutral amino acids, basic amino acids or acidic amino acids. Moreover, the amino 
45 acid of the present invention may be not only a-amino acids but also P-amino acids, y-amino acids, e-amino acids, etc., 
and includes, for example, glycine, a-alanine, p-alanine, valine, leucine, isoleucine, serine, threonine, cysteine, me- 
thionine, aspartic acid, glutamic acid, lysine, arginine, phenylalanine, tyrosine, histidine, tryptophan, proline, hydroxy- 
proline, y-aminobutyric acid, e-aminocaproic acid, etc. 

The peptide of the present invention includes peptides derived from the above amino acids, or peptides having 
50 compounds other than amino acids in the part of the chain thereof. For example, a dicarboxylic acid such as succinic 
acid, a diamine such as ethylenediamine, or a diol such as ethyleneglycol may exist in the middle of the peptide chain 
or the terminus of the peptide chain. Besides, the binding site ol the peptide chain to the carboxyl groups of the polysac- 
charide usually starts from the N-terminus of the peptide chain through acid-amide bonds. When a basic amino acid 
(e.g. lysin) exists in the peptide chain, the binding site of the peptide chain may be reversed by binding the e-amino 
55 group of basic amino acid with carboxyl groups of a polysaccharide, and binding an a-amino group with the C-terminus 
of the peptide chain. 

Such peptides may be ones composed of more than one amino acid, i.e. ones having more than one amino acid, 
more preferably ones having 2 to 5 peptide chains. Suitable examples of peptide chain are -Gly-Gly-L- or D-Phe-Gly-, 
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-L or D-Phe-Gly-, -L or D-Tyr-Gly-, -L or D-Leu-Gfy-, -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly- or -Gly-Gly-Gry-Gly- 
Gly-and peptide chains containing these sequences (the N-terminus of the these peptides or peptide chains containing 
these sequences is introduced onto the carboxyl groups of a polysaccharide). Among these peptides, -Gly-Gly-L or 
D-Phe-Gly-, -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-Gly-. -L or D-Phe-Gly- and -Lor D-Leu-Gly- 
5 are more prelerable. 

Among them, -Gly-Gly-L-Phe-Gly, -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-, -L or D-Phe-Gly- are most prefera- 
ble. 

The camptothecin derivatives of the present invention may usually be prepared by combining the compound [I] 
with an amino acid or a peptide, followed by reacting the product with a polysaccharide having carboxyl groups. 

10 When X 1 of the formula [I] is a group of the formula: -NHR 2 , the compound [I] is combined with the C-terminal 

carboxyl group of an amino acid or a peptide through acid-amide bonds. When X 1 of the formula [I] is a group of the 
formula: -OH, the compound [I] is combined with the C-terminal carboxyl group of an amino acid or a peptide through 
ester bonds. In this case, it is preferable to protect other functional groups of the amino acid or the peptide which do 
not participate in said acid-amide bonds or ester bonds, for example, the N-terminal amino group or other carboxyl 

is groups are protected in a conventional manner, prior to the reaction of the compound [I] and an amino acid or a peptide. 
The protecting group may be any protecting groups which are conventionally used for protection of amino acids, and 
the protecting group of amino group is, for example, t-butoxycarbonyl group, p-methoxybenzyloxycarbonyl group, etc., 
and the protecting group of carboxyl group is, tor example, a lower alkyl group (e.g. t-butyl group), benzyl group, etc. 
The production of the above mentioned acid-amide bonds or ester bonds between X 1 of the compound [I] and an 

20 amino acid or a peptide is carried out by a conventional method, for example, by reacting in the presence ol a con- 
densing agent in a suitable solvent. The solvent includes, for example, dimethylformamide, acetonitrile, chloroform, 
methylene chloride, etc., and the condensing agent includes, for example, dicyclohexylcarbodiimide, 1 -(3-dimethyl- 
aminopropyl)-3-ethylcarbodiimide hydrochloride, etc. 

The camptothecin compound prepared by combining the compound [I] with an amino acid or a peptide, after re- 

25 moving protecting groups of amino group therefrom when amino group thereof is protected, is reacted with a polysac- 
charide having carboxyl groups, to give the desired camptothecin derivatives of the present invention. In this reaction, 
a part or all of the carboxyl groups of the polysaccharide are combined with the N-terminal amino group of the amino 
acid or that of the peptide which is previously bonded to the camptothecin compound [I], through acid-amide bonds. 
The reaction of the camptothecin compound which is produced by combining the compound [I] with an amino acid 

30 or a peptide, and a polysaccharide having carboxyl groups is carried out by a conventional method, for example, in 
the presence of a condensing agent in a suitable solvent. The solvent includes, for example, water, ethanol, dimeth- 
ylformamide, or a mixture thereof, and the condensing agent includes, for example, 1 -(3-dimethy1aminopropyl)-3-ethyl- 
carbodiimide hydrochloride, 2-ethyloxy-1-ethyloxycarbonyl-1,2-dihyd roquinoline, etc. 

In the camptothecin derivatives of the present invention, the ratio of the polysaccharide and the camptothecin 

35 compound [I] which is an active ingredient may be selected according to the kinds of the polysaccharide to be used, 
but the content of the camptothecin compound [I] in the camptothecin derivative is preferably in the range of 0.1 to 20 
% by weight, more preferably in the range of 2 to 10 % by weight, when the polysaccharide is pullulan, dextran, chitin 
or mannoglucan. 

When dextran is used as a polysaccharide in the present invention, the average molecular weight of the camp- 
40 tothecin derivative of the present invention is preferably in the range of 30,000 to 500,000, more preferably, in the 
range of 60.000 to 200,000, determined by the GPC analysis. 

The camptothecin derivatives of the present invention thus obtained may be converted into a pharmaceutical ly 
acceptable salt thereof, if necessary. The pharmaceutical ly acceptable salt includes, for example, salts with an alkali 
metal or an alkaline earth metal (e.g. sodium salt, potassium salt, calcium salt, etc.), or salts with an amino acid (e.g. 
45 arginine salt, lysine salt, etc.). 

The camptothecin compound of the formula [I] may be prepared by the following Reaction Scheme 1 . 
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Reaction Scheme 1 



X 2 — Alk— O 
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20 



X 2— Alk— O 




(3) 
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30 



X 1 — Alk— O 




[I] 



35 



40 



45 



wherein X 2 is a protecting group-N(R 2 )- or a protecting group-O- and R 1 , X 1 and Alk are the same as defined above. 

That is, the aminocarbonyl compound (1) is condensed with a known pyranoindolidine (2) (cf. EP-0220601-A) by 
a method known as Friedlander condensation reaction (ct. Organic Reactions, 28, pp. 37-202, John Wiley & Sons, 
Inc., New York (1982)), followed by removing the protecting groups from the product to give the desired camptothecin 
compound [I]. 

In the above reaction scheme, R 1 may be introduced after said Friedlander condensation reaction. 

Instead of the compound (1 ), a compound of the formula (1 ) wherein R 1 is a hydrogen atom is condensed with the 
compound (2) by Friedlander condensation reaction, and the resulting condensed product is subjected to radical re- 
action disclosed in Chem. Pharm. Bull., 39, 2574-2581 (1 991 ) with a derivative of the formula: R 1 -CO-X (X is a hydrogen 
atom or a reactive group) to give the desired compound [I]. 

Further, instead of the aminocarbonyl compound (1) in the above Reaction Scheme 1, when using a compound 
of the formula [II]: 



so 
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X 3 — Alk— O 




[II] 



wherein X 3 is R 3 -N(R 2 )- or R 3 -0-, R 3 is a group which is prepared by removing a hydroxy group from the carboxyl 
group of an amino acid or peptide having a protected amino group, and R 1 , R 2 and Alk are the same as defined above, 
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a camptothecin compound wherein the camptothecin compound [I] and an amino acid or a peptide are combined may 
be obtained. 

The starting aminocarbonyl compound (1 ) wherein X 2 is a protecting group-N(R 2 )- may be prepared by the following 
Reaction Scheme 2. 

Reaction Scheme 2 

Protection Tosylationfor 
of amino group mesylationl^ 

H(R 2 )N-Alk-OH ^Prot-(R 2 )N-Alk-OH ^Prot-(R 2 )N-Alk-0-T 

(b) 

(a) K } 

HO . HQ R 4 O v R3 




CHO R 3 MgB 



r 




20 ^^*N0 2 N0 2 N0 2 

Mno 2 r^^r^o H 2 /pd-c ^ p*Y^o 

• ^ ND2 ^NH 2 

30 (e) 



o 1 ) 



wherein R 1 and Alk are the same as defined above, R 3 is a substituted or unsubstituted lower alkenyl or alkyl group, 
R 4 is a protected aminoalkyl group, Prot is a protecting group and T is a tosyl group or a mesyl group. 

A protecting group is introduced onto the aminoalkanol, H(R 2 )N-Alk-OH, to give a protected aminoalkanol (a), 

36 which is tosylated or mesylated to give a compound (b) wherein the hydroxy group is activated. On the other hand, a 
Grignard reagent (R 3 MgBr) is reacted with a hydroxy-substituted o-nitrobenzaldehyde, and the resulting compound 
(c) is reacted with the previously prepared compound (b) to give a compound (d) wherein the phenolic hydroxy group 
is alkylated. The compound (d) is treated with an oxidizing agent, for example, active manganese dioxide to give a 
ketone compound (e), followed by subjecting the compound (e) to catalytic reduction in the presence of a suitable 

40 catalyst such as Pd-C to give a compound may be isolated from the reaction mixture but can be used in the 
condensation reaction with the compound (2) without purification or isolation. 

In the above Reaction Scheme 2, a protecting group of amino group in R 4 of the ketone compound (e) is removed 
by a conventional manner, and the resulting product is reacted with an amino acid or a peptide having a protected 
amino group. The resulting product is subjected to catalytic reduction in the same manner as the reduction of the ketone 

45 compound (e) to give the aminocarbonyl compound (1 ) wherein the protecting group in X 2 is replaced by a group which 
is prepared by removing a hydroxy group from the carboxyl group of an amino acid or peptide having a protected amino 
group. 

Among the starting aminocarbonyl compounds (1) in the above Reaction Scheme 1, the compound (1) wherein 
X 2 is a protecting group-O- is prepared by the following Reaction Scheme 3. 

so 
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Rpartinn Scheme 3 
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1) Protection of 
hydroxy group 



2) Hydrolysis 



Mn02 



(e 1 ) 

30 wherein Alk, R 1 and R 3 are the same as defined above, R 5 is a lower alkyl group, X 3 is a halogen atom, R 6 is a 

hydroxyalkyl group, and R 7 is a protected hydroxyalkyl group. 

The hydroxy-substituted o-nitrobenzaldehyde dialkyl acetal is reacted with hydroxyalkyl halide to have the phenolic 

hydroxy group hydroxyalkylated. The hydroxy group o1 said hydroxyalkyl group is protected, for example, by t-butyld- 

imethylsilyl group, etc. and the acetal product thus obtained is subjected to hydrolysis to give an alkoxy-substituted o- 
35 nitrobenzaldehyde derivative, which is reacted with a Grignard reagent in the same manner as in Reaction Scheme 2 

to give a compound (d 1 ). The compound (d 1 ) is oxidized in the same manner as in Reaction Scheme 2, and the resulting 

compound (e 1 ) is further subjected to catalytic reduction to give the compound 

Besides, in the above Reaction Scheme 3, the protecting group of hydroxy group of the compound (e 1 ) is removed 

by a conventional method, and the product thus obtained is reacted and combined through an ester bond with an amino 
40 acid or a peptide having a protected amino group in the same manner as in the preparation of the compound [I], and 

then the resulting product is subjected to catalytic reduction in the same manner as in the reduction of the compound 

(e 1 ) to give a compound [II]. 

The camptothecin derivatives of the present invention and a pharmaceutical^ acceptable salt thereof show excel- 
lent antitumor activities against various tumors, especially they show excellent therapeutic effects on solid tumors such 
45 as pulmonary cancer, uterine cancer, ovarian cancer, breast cancer, gastrointestinal cancer (large bowel cancer, gastric 
cancer, etc.). 

The camptothecin derivatives of the present invention and a pharmaceutically acceptable salt thereof are preferably 
administered parenterally (e.g. intravascular injection), and are usually used in the form of a liquid preparation (e.g. 
solution, suspension, emulsion, etc.). 
so The dosage of the desired compound of the present invention varies according to the administration method, ages, 

weights or conditions of the patients, but it is usually in the range of 0.02-50 mg/kg/day, more preferably in the range 
of 0.1-10 mg/kg/day, converted into the dose of the camptothecin compound [I] or the camptothecin compound [I] 
hydrochloride when X 1 is a group of the formula: -NHR 2 . 

The compounds of the present invention and a process for preparing thereof are illustrated in more detail by the 
55 following Examples, but should not be construed to be limited thereto. 
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Example 1 

Preparation of 10-(3'-arninopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

s (1) Preparation of 3-t-butoxycarbonylaminopropanol 

3-Aminopropanol (6.0 g) is dissolved in methylene chloride (50 ml), and thereto is added dropwise with stirring di- 
t-butyl dicarbonate (1 8.3 g) under ice-cooling. The mixture is stirred at room temperature for 2 hours, and concentrated, 
and the residue is purified by silica gel column chromatography to give 3-t-butoxycarbonylaminopropanol (1 3.9B g) as 
10 a colorless oil. 

Yield: 99.9 % 

IR(Neat): v^™- 1 =3380, 1790 
Mass: m/z = 176 (M+H+) 

is NMR (300 MHz, CDCI 3 ): 6™ s =1.45 (9H, s), 1.62-1.72 (2H, m), 3.0 (1H : brs), 3.29 (2H, dd, J=12Hz, 6Hz), 3.66 

(2H, dd, J=12Hz, 6Hz), 4.80 (1H, brs) 

(2) Preparation of 3-t-butoxycarbonylaminopropyl tosylate 

20 3-1-Butoxycarbonylaminopropanol (1 0.0 g) is dissolved in methylene chloride (1 00 ml), and thereto are added with 

stirring triethylamine (8.66 g) and tosyl chloride (16.3g) under ice-cooling, and the mixture is stirred at room temperature 
overnight. The reaction mixture is concentrated, and the residue is dissolved in a mixture of water and ethyl acetate. 
The organic layer is separated, washed with a saturated sodium chloride solution, dried over sodium sulfate, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give 3-t-butox- 

25 ycarbonylaminopropyl tosylate (15.37 g) as a pale yellow oil. 

Yield: 82 % 

IR (Neat): v niax cm " 1 =3400 l 3340, 1700, 1600 
Mass: m/z = 352 (M+Na + ) 

30 NMR (300 MHz, CDCI 3 ): 8™s=1 .42 (9H S s), 1 .78-1 .90 (2H, m), 2.45 (3H t s), 3.11-3.22 (2H, m), 4.09 (2H, t, J=6Hz), 

4.5-4.65 (1H, m), 7.36 (2H, d, J=8Hz), 7.77-7.83 (2H, m) 

(3) Preparation of 1 -(5'-hydroxy-2'-nitrophenyl)-2-propen-1 -ol 

35 5-Hydroxy-2-nitrobenzaldehyde (6.0 g) is dissolved in dry tetrahydrofuran (90 ml), and thereto is added dropwise 

with stirring vinylmagnesium bromide (2.3 equivalents) under -78°C. The mixture is gradually warmed, and after the 
reaction is completed, to the reaction mixture is added 1N hydrochloric acid. The mixture is extracted with ethyl acetate, 
and the organic layer is separated, washed with a saturated sodium chloride solution, dried over sodium sulfate, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give 1-{5'-hy- 

40 droxy-2'-nitro-phenyl)-2-propen-1 -ol (5.09 g) as a yellow brown powder. 

Yield: 73 % 
M.p.: 126-1 30°C 
IR (Nujol): v max cm - 1 =3440, 1600 
45 Mass:m/z=195 (M+) 

NMR (300 MHz, CDCI 3 ): 5™S =2 .4(1H ! br), 5.19 (1H, dd, J=1 0.5Hz, 1.5 Hz), 5.38 (1H, dd, J=17Hz, 1.5Hz). 5.89 
(1 H, m), 6.08 (1 H, ddd, J=17Hz, 10.5Hz, 5Hz), 6.B0 (1 H, dd, J=9Hz, 3Hz), 7.22 (1 H, d, J=3Hz), 7.97 (1 H, d, J=9Hz), 
9.90 (1H, brs) 

50 (4) Preparation of l-IS'-fS'-t-butoxycarbonylaminopropyloxyJ^'-nitrophenyq^-propen-l-ol 

1 -(5-Hydroxy-2'-nitrophenyl)-2-propen-1 -ol (2.0 g) is dissolved in dry DMF (100 ml) and thereto are added sodium 
iodide (1 equivalent), potassium carbonate and 3-t-butoxycarbonylaminopropyl tosylate (1.5 equivalent). The mixture 
is stirred at 50°C tor 6 hours, and thereto is added ethyl acetate. The mixture is washed with a saturated sodium 
55 chloride solution and dried over sodium sulfate. The residue is purified by silica gel column chromatography to give 1 
-[S'-fS^t-butoxycarbonylaminopropyloxyJ-Z-nitrophenyll^-propen-l-ol (3.53 g) as a pale brown caramel. 

Yield: 98 % 
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IR (Neat): v max cm - 1 =34O0, 1690, 1680 
Mass: m/z= 375 (M+Na + ) 

NMR (300 MHz, CDCI 3 ): S™ s =1.44 (9H, s) s 1.96-2.06 (2H, m), 2.80 (1H ( brs), 3.33 (2H, q, J=6.5Hz), 4.11 (2H, t, 
J=6Hz), 4.8 (1H. brs), 5.24 (1H, dd, J=10.5Hz, 1.5Hz), 5.42 (1H, dd, J=17Hz, 1.5Hz), 5.92 (1H, d, J=5Hz), 6.08 
5 (1H, ddd, J=17Hz, 10.5Hz, 5Hz), 6.86 (1H, dd. J=9Hz, 3Hz), 7.25 (1H, d, J=3Hz), 8.04 (1H. d, J=9Hz) 

(5) Preparation of H5"-(3"4-butoxycarbonylaminopropyloxy)-2'-nltrophenyl]-2-propen-1-one 

I^S'-tSM-BmoxycaibonylaminopropyloxyJ^'-nitrophenyO^-propen-l-ol (9.66 g) is dissolved in chloroform (300 
10 ml), and thereto is added active manganese dioxide (72 g), and the mixture is refluxed. After the reaction is completed, 
the inorganic materials are removed by filtration through a pad of Celite, and the filtrate is concentrated, stirred at 50° C 
for 6 hours, and thereto is added ethyl acetate. The mixture is washed with a saturated sodium chloride solution, and 
dried over sodium sulfate. The residue is purified by silica gel column chromatography to give 1 -[5 , -(3''-t-butoxycarb- 
onylaminopropyloxyj^'-nitrophenyl^-propen-l-one (6.01 g) as a yellow product. 

75 

M.p.: 65-71°C 
Yield: 63% 

IR (Neat): v max cm " 1 =3350, 1700 
Mass: m/z=351 (M+H-) 

20 NMR (300 MHz, CDCI 3 ): 6™ s =1.44 (9H, s), 1.98-2.18 (2H, m), 3.28-3.37 (2H, q, J=6.5 Hz), 4.08-4.16 (2H, m), 

4.67 (1H, brs), 5.85 (1H ( d, J=17.5Hz), 6.02 (1H, d, J=10.5Hz), 6.62 (1H, dd, J =17.5Hz, 10.5Hz), 6.82 (1H, d, 
J=3Hz), 7.03 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J =9Hz) 

(6) Preparation of l-IS'-fSM-butoxycarbonylaminopropyloxy^'-aminophenylJ-propan-l-one 

25 

1 -[S'^S'-t-ButoxycarbonylaminopropyloxyJ^'-nitrophenylj^-propen-l -one (325 mg) is dissolved in ethanol (15 ml), 
and thereto is added 10 % palladium-carbon (40 mg), and the mixture is stirred for 1 .5 hour under hydrogen atmosphere. 
The catalyst is removed by filtration, and the filtrate is concentrated, and the residue is purified by silica gel column 
chromatography to give 1 -[5 , -(3 , -t-butoxycarbonylaminopropyloxy)-2'-aminophenyl]-propan-1 -one (248 mg) as a yellow 
30 powder. 

M.p.: 112-115°C 
Yield: 83 % 

IR (Nujol): v max <™-"«=3450, 3400, 3340, 1700, 1650 
35 Mass: m/z=323 (M+H+) 

NMR (300 MHz, CDCI 3 ): 6™ s =1.21 (3H; t, J=7Hz), 1.45 (9H, s), 1.90-2.01 (2H, m), 2.95 (2H, q, J=7.5Hz), 3.33 
(2H, q, J=6.5Hz), 3.97 (2H, t, J=6.5Hz), 4.48 (1H, brs), 5.96 (2H, brs), 6.62 (1H, d, J=9Hz), 6.95 (1H, dd, J=9Hz, 
3Hz), 7.24 (1H, d, J=3Hz) 

40 (7-1) Preparation of lO-(3'-t-butoxycarbonylaminopropyloxy)-7-ethyl-(20S)-camptothecin 

1-[5 , -(3 B -t-Butoxycarbonylaminopropyloxy)-2'-aminophenyl]-propan-1 -one (4.54 g) is dissolved in ethanol (200 ml), 
and thereto are added (4S)-7,8-dihydro-4-ethyl-4-hydroxy-1 H-pyrano[3,4-f]indolidine-3,6,10(4H)-trione (1 .85 g) and p- 
toluenesulfonic acid (1 34 mg), and the mixture is refluxed. After the reaction is completed, the mixture is concentrated 
45 under reduced pressure, and the residue is purified by silica gel column chromatography to give lO-^-t-butoxycarb- 
onylaminopropyloxy)-7-ethyl-(20S)-camptothech (2.47 g) as a pale yellow powder. 

M.p.: 1 96-201 °C (decomposed) 
Yield: 64 % 

50 |R (Nujol): v max cm * 1 =3450, 3385, 1740, 1715, 1685, 1665, 1620 

Mass:m/z=550 (M+H + ) 

NMR (300 MHz, CDCI 3 ): BT^LOS (3H, t, J=7.5Hz), 1.39 (3H, t, J=7.5Hz), 1.46 (9H, s), 1.82-1.98 (2H, m), 
2.04-2.16 (2H, m), 3.12 (2H, q, J=7.5Hz), 3.41 (2H, q, J=6Hz), 3.93 (1H, s), 4.20 (2H. t, J=6Hz), 4.84 (1H, brs), 
5.21 (2H, s), 5.29 (1H, d, J=16Hz), 5.74 (1H, d, J=16Hz), 7.28 <1H, d, J=3Hz) s 7.43 (1H, dd, J=9Hz, 3Hz), 7.60 
55 (1H, s), 8.12 (1H,d, J=9Hz) 
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(7-2) Preparation of lO-CS'-acetylaminopropyloxy^y-ethyl-CaoSJ-camplothecin 

The corresponding starting compounds are treated in the same manners as in the above (1) to (7-1) to give 10- 
(a'-acetylaminopropyloxyj^-ethyi^aosj-camptothecin. 

M.p.: 240-245°C (decomposed) ' 

IR (Nujol): v max cm - 1 =3405, 3330, 1730, 1680, 1655 

Mass: m/z=492 (M+H + ) 

NMR (300 MHz, d 6 -DMSO): S™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.82 (3H, s), 1.80-2.0 (4H, m), 
3.1-3.2 (2H, m), 3.26 (2H f dt, J=13Hz, 6Hz), 4.21 (2H, t, J=6Hz), 5.26 (2H, s), 5.42 (2H, s), 6.51 (1H, s), 7.25 (1H, 
s), 7.45 (1H, d, J=3Hz), 7.49 (1H, dd, J=9Hz, 3Hz), 7.98 (1H, t, J=5Hz),-8.05 (1H, d, J=9Hz) 

(8-1) Preparation of 10-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride 

10-(3 , rt-Butoxycarbonylaminopropyloxy)-7-ethyl-(20S)-camptothecin (641 mg) is dissolved in dioxane (10 ml), and 
thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane (11 ml) in an ice-bath. The mixture is stirred 
at room temperature, and after the reaction is completed, isopropyl ether (15 ml) is added to the reaction mixture. The 
mixture is stirred, and the precipitated powder is collected by filtration, washed with ether, and dried under reduced 
pressure. The resulting powder is dissolved in water, and lypphilized to give 10-(3'-aminopropyloxy)-7-ethyl-(20S)- 
camptothecin hydrochloride (563 mg) as a yellow powder. 

M.p.: >218°C (decomposed) 
Yield: 99 % 

IR (Nujol): v max <™-i =3370, 1745, 1655 
Mass: m/z=450 t(M-CI") + ] 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7Hz), 1.32 (3H, t, J=8Hz), 1.7B-1.95 (2H, m), 2.08-2.19 (2H, m), 
3.0-3.1 (2H, m), 3.13-3.25 (2H, m), 4.32 (2H, t, J=6Hz), 5.32 (2H, s), 5.43 (2H, s), 7.28 (1H, s). 7.5-7.56 (2H, m), 
7.99 (3H, brs), 8.11 (1H, d, J=10Hz) 

(8-2) Preparation of lO-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride 

The product obtained in the above (7-2) is treated with hydrochloric acid-methanol to give lO-fS'-aminopropyloxy)- 
7_ e thy|-(20S)-camptothecin hydrochloride. The physical properties of the product are identical to those of the compound 
obtained in the above (8-1). 

Example 2 

Preparation of 10-(2'-aminoethyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(2'-Aminoe1hyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder. 

M.p.: > 249°C (decomposed) 
Yield: 97 % 

IR (Nujol): v max cm " 1 =3400, 1745, 1655, 1620 
Mass: m/z=436 [(M-CI-)+] 

NMR (300 MHz, dfi-DMSO): 6™ S =0.8B (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-1.94 (2H, m), 3.21 (2H, q, 
J=7Hz), 3.27-3.37 (2H, m), 4.45 (2H, t, J=5Hz), 5.31 (2H, s) s 5.43 (2H, s), 7.28 (1H, s), 7.54-7.58 (2H, m), 8.13 
(1H, d, J=10Hz) ( 8.31 (3H, brs) 

Example 3 

Preparation of 10-(5 , -aminopentyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(5'-Aminopentyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder. 

M.p.: > 179°C (decomposed) 
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Yield: 98 % 

IR (KBr): v max cm " 1 =3420,1745,1660,1615 
Mass: m/2=478 [(M-Ch)+J 

NMR (300 MHz, d 6 -DMSO): 5™s=0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.49-1.59 (2H, m), 1.63-1.73 (2H, 
5 m), 1 .80-1 .91 (4H, m). 2.77-2.88 (2H, m), 3.1 9 (2H, q, J=8Hz), 4.21 (2H, 1, J=6Hz), 5.29 (2H, s), 5.43 (2H, s), 7.28 

(1H, s), 7.48-7.53 (2H, m), 7.98 (3H, brs), 8.08 (1H, d ; J=9Hz) 

Example 4 

10 Preparation of 9-(3*-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

9- (3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 1 . 
Example 5 

75 

Preparation of 11-(3 , -aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

11-(3 , -Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 

1. 

20 

Example 6 

Preparation of 10-[2 , -(2 B -aminoethyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

2S lO-[2'-(2"-Aminoethyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as 

in Example 1 as a yellow powder. 

M.p.: > 135°C (gradually decomposed) 
IR (KBr): v roax «»- 1 =3405, 1745, 1655, 1615 
30 Mass: m/z=480 [(M-C|-)+] 

NMR (300 MHz, dg-DMSO): 5™s=0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-1.94 (2H, m), 2.97-3.06 (2H, 
m), 3.20 (2H, q, J=7.5Hz), 3.75 (2H, t, J=5.5Hz), 3.89-3.92 (2H, m), 4.38-4.40 (2H, m), 5.30 (2H t s), 5.43 (2H, s), 
7.29 (1H, s), 7.52-7.56 (2H, m), 8.10 (1H, d, J=9.5Hz), 8.04-8.23 (3H, brs) 

35 Example 7 

Preparation of 10-(3'-methylaminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10- (3'-Methylaminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Ex- 
40 ample 1 as a yellow powder. 

M.p.: >180°C (decomposed) 
Yield: 97 % 

IR (KBr). v max cm - 1 =3410, 1745 s 1660, 1615 
45 Mass: m/z=464 [(M-CI")*] 

NMR (300 MHz, de-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1 .80-1.94 (2H, m), 2.15-2.24 (2H, 
m), 2.57-2.61 (3H, m), 3.17-3.24 (4H, m). 4.33 (2H, t, J=6Hz), 5.31 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.52-7.55 
(2H, m), 8.10 (1H, d, J=10Hz), 9.00 (2H, brs) 

50 Example 8 

Preparation of 10-{3 , -(L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of lO-f3'-(t-butoxycarbonyl-L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin 

55 

10-(3 , -Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (200 mg) is dissolved in dry DMF (10 ml), and 
thereto are added with stirring successively t-butoxycarbonyl-L-tyrosine (139 mg), triethylamine (44 mg), N-hydroxy- 
succinimide (85 mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (95 mg) under ice-cooling. A 



i 
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catalytic amount of 4-dimethylaminopyridine (DMAP) is added thereto, and the mixture is stirred at room temperature. 
After the reaction is completed, the mixture is concentrated under reduced pressure, and extracted with chloroform. 
The extract is purified by silica gel column chromatography to give 10-[3'-(t-butoxycarbonyl-L-tyrosylamino)propyloxy]- 
7-ethyH20S)-camptothecin (181 mg) as a pale yellow powder. 

Yield: 62 % 

IR (Nujol): v max cm - 1 =3280, 1750, 1710 
Mass: m/z=735 (M+Na + ) 

NMR(300MHZ, CDCI 3 ): 5™ s = 0.92 (3H, t, J=7Hz), 1.31 (3H,t, J=7.5Hz), 1.41 (9H, s), 1 .75-2.02 (4H, m), 2.86-3.10 
(4H, m), 3.3-3.6 (2H, m), 3.8-4.0 (2H P m), 4.24-4.38 (1H, m), 4.78 (1H, brs), 5.00 (2H, s), 5.21 (1H, d, J=16.5Hz), 
5.26-5.37 (1H, m), 5.64 (1H, d, J=16.5Hz), 6.56 (1H, br), 6.81 (2H, d, J=8.5Hz), 7.06 (2H, d, J=8.5Hz), 7.12 (1H, 
d, J=2.5Hz), 7.22-7.31 (1H, m), 7.60 (1H, s), 8.16 (1H, d, J=9Hz) 

(2) Preparation of 10-(3 , -(L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[3'-(t-Butoxycarbonyl-L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin (157 mg) is dissolved in dioxane 
(5 ml), and thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane (2 ml) in an ice-bath. The mixture 
is stirred at room temperature . and after the reaction is completed, to the mixture is added isopropyl ether (20 ml). The 
mixture is stirred, and the precipitated powder is collected by filtration, washed with ether, and concentrated under 
reduced pressure. The residue is dissolved in water, and lyophilized to give 10-[3*-(L-tyrosylamino)propytoxy]-7-ethyl- 
(20S)-camptothecin hydrochloride (120 mg) as a yellow powder. 

M.p.: >190°C (decomposed) 
Yield: 84 % 

IR (Nujol): v rnax c ™- 1 =3375, 3240, 1740 
Mass: m/z=613 [(M-C|-)+] 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7Hz), 1 .32 (3H, t, J=8Hz), 1 .75-1 .98 (4H, m), 2.93 (2H, d, J=7Hz), 
3.14-3.43 (4H, m), 3.87 (1H, t, J=7Hz), 4.05-4.23 (2H, m), 5.30 (2H, s). 5.43 (2H, s), 6.71 (2H, d, J=8.5Hz), 7.03 
(2H, d, J=8.5Hz), 7.28 (1H, s), 7.43-7.54 (2H, m), 8.09 (1H, d, J=9Hz), 8.3 (3H, m), 8.66 (1H, t, J=5Hz) 

Example 9 

Preparation of 10-[3 , -(grycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

10-[3 , -(Glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in 
Example 8 as a yellow powder. 

M.p.: >190°C (decomposed) 
Yield: 93 % 

IR (Nujol): v max «"- 1 =3355, 3225, 1745, 1655 
Mass: m/z=507 [(M-Ch) + ] 

NMR (300 MHz, c^-DMSO): S™s=0.85 (3H, t, J=7.5Hz), 1.32 (3H, t, J=8Hz), 1.79-1.94 (2H, m), 1.94-2.06 (2H, 
m), 3.20 (2H, q), 3.37 (2H, q). 3.52-3.60 (2H, m), 4.28 (2H, 1, J=6Hz), 5.29 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 
7.47-7.56 (1H, m), 7.51 (1H, s), 8.09 (1H, d, J=9Hz), 8.20 (3H, m), 8.71 (1H, t, J=5.5Hz) 

Example 10 

Preparation of 10-[3 , -(L-serylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of 10-[3 , -(t-butoxycarbonyl-L-serylamino)propyloxy]-7-ethyl-(20S)-camp1othecin 

10-(3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (320 mg) is treated in the same manner as in 
Example 8-(1)to give 10-[3 , -(t-butoxycarbonyl-L-serylamino)propyloxy]-7-ethyl-(20S)-camptothecin (351 mg)as a pale 
yellow powder. 

M.p.: 123-129°C 
Yield: 84 % 

IR (Nujol): x max c ™-i=3305, 1 750, 1 705 
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Mass: m/z=637 (M+H+) 

NMR (300 MHz, CDCI 3 ): 6™^ 1.00 (3H, t, J=7Hz), 1.35 (3H, t, J=8Hz), 1.45 (9H S s), 1.7-1.95 (2H S m), 2.08-2.20 
(2H, m), 2.94-3.15 (2H, m), 3.53-3.64 (2H t m), 3.66-3.77 (2H, m), 4.12 (1 H, d, J=4 Hz), 4.18 (2H, t, J=6Hz), 4.2-4.3 
<1H, m), 5.05 (2H, s), 5.26 (1H, d, J=16Hz), 5.70 (1H, d, J=16Hz), 5.74 (1H, d, J=8.5Hz), 7.13-7.24 (1H, m), 7.40 
s (1 H, dd, J=9Hz ( 3Hz), 7.56 (1 H, s), 8.02 (1 H. d, J=9Hz) 

(2) Preparation of 10-[3 , -(L-serylamino)propyloxy]-7-ethyl-(20S)-canriptotheciri hydrochloride 

10-[3 , -(L-Serylamino)propyloxy]-7-ethyl-(20S)-camp1othecin hydrochloride (262 mg) is obtained in the same man- 
to ner as in Example 8-(2) as a yellow powder. 

M.p.: 173-177°C (decomposed) 
Yield: 88 % 

IR (Nujol): v max c ™- 1 =3350, 3240, 1 745 
15 Mass: m/z=537 [(M-CI*)*] 

NMR (300 MHz, d 6 -DMSO): 8™ s =0.86 (3H, t, J=7Hz), 1.32 (3H, t, J=8Hz), 1.77-1.95 (2H, m) t 1 .95-2.07 (2H, m), 
3.13-3.26 (2H, m), 3.32-3.45 (2H, m), 3.68-3.78 (2H 5 m), 3.78-3.86 (1 H, m), 4.27 (2H, t, J=6Hz), 5.30 (2H, s), 5.43 
(2H, s), 7.29 (1 H, s), 7 t 48-7.56 (1 H, m) s 7.51 (1 H, brs), 8.09 (1 H, d, J=9Hz) : 8.17-8.28 (3H, m), 8.72 (1 H, t, J=5Hz) 

20 Example 11 

Preparation of 1 0-[3 , -(L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 0-[3 , -(t-butoxycarbonyl-L-phenylalanyl-glycylamino)-propyloxy]-7-ethyl-(20S)-camptothecin 

25 

10-(3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (200 mg) is dissolved in dry DMF (20 ml) and 
thereto are added successively with stirring t-butoxycarbonyl-L-phenylalanylglycine (199 mg) : triethylamine (44 mg), 
N-hydroxybenzotriazole (2B mg) and 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (118 mg) under ice- 
cooling. A catalytic amount of 4-dimethylaminopyridine is added to the mixtures, and the mixture is stirred at room 
30 temperature. After the reaction is completed, the mixture is concentrated under reduced pressure, extracted with chlo- 
roform, and purified by silica gel column chromatography to give 10-[3'-(t-butoxycarbonyl-L-phenylalanylglycylamino) 
propyloxy]-7-ethyl-(20S)-camptothecin (228 mg) as a pale yellow powder. 

Yield: 73 % 

35 |R (Nujol): v max cm - 2 =3300, 1750, 1655, 1625 

Mass: m/z=754 (M+H+) 

NMR (300 MHz, CDCI 3 ): 8™ s =1 .02 (3H, t, J=7Hz) i 1 .37 (3H, t, J=7Hz), 1 .38 (9H, s), 1 .81-1 .97 (2H, m), 2.06-2.17 
(2H, m), 2.95 (1H, dd, J=14Hz, 8Hz), 3.01-3.16 (2H, m), 3.12 (1H, dd, J=14Hz, 6Hz), 3.39-3.62 (2H, m), 3.93 (2H, 
m), 4.12-4.27 (3H, m). 5.03 (1H, d, J=6.5Hz), 5.13 (2H, s), 5.26 (1H. d, J=16.5Hz), 5.71 (1H, d, J=16.5Hz), 6.7 
40 (1H, br), 6.9 (1H ; br), 7.09-7.17 (1H, m), 7.18-7.33 (5H, m), 7.35-7.43 (1H, m), 7.55 (1H, s), 8.04 (1H, d, J=9Hz) 

(2) Preparation of 10-[3 , -(L-phenylalanyl-glycylamino)propyloxy]-7-ethyl(20S)-camptothecin hydrochloride 

10-[3'-(t-Butoxycarbonyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin (1 97 mg) is dis- 
45 solved in dixone (5 ml), thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane (2.5 ml) in an ice- 
bath. The mixture is stirred at room temperature, and after the reaction is completed, to the mixture is added isopropyl 
ether (30 ml). The mixture is stirred, and the precipitated powder is collected by filtration, washed with ether, concen- 
trated under reduced pressure, and the resulting powder is dissolved in water and lyophilized to give lO^'-tL-pheny- 
lalanylglycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (152 mg) as a yellow powder. 

so 

M.p.: >190°C (decomposed) 
Yield: B4 % 

IR (Nujol): v max «"-"«=3230, 1745 
Mass: rrvz=654 [(M-Ch)*] 

55 NMR (300 MHz, d 6 -DMSO): 8™ S =0.8S (3H, t, J=7Hz), 1.31 <3H, t, J=7Hz), 1.78-1.93 (2H, m), 1.93-2.06 (2H, m), 

2.98 (1H, dd, J=13.5Hz, 7.5Hz) s 3.11 (1H, dd, J=13.5Hz, 6Hz), 3.1-3.25 (2H, m), 3.25-3.38 (2H, m), 3.6-3.71 (1H, 
m), 3.75-3.9 (1H : m), 4.09 (1H, m), 4.25 (2H, t, J =6Hz), 5.29 (2H, s), 5.43 (2H, s), 7.2-7.35 (6H, m), 7.50 (1H ; s), 
7.47-7.55 (1H, m), 8.08 (1H, d, J=9Hz), 8.20 (1H, m), 8.4 (3H, brs), 8.92 (1H, m) 
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The compounds of Examples 12-15 are obtained in the same manner as in Example 11 . 
Example 12 

Preparation of 1 0-[2**(L-phenylalanyl-glycylamino)ethyloxy]-7-ethyl(20S)-camptothecin hydrochloride: 
Example 1 3 

Preparation of 9-[3 , -(L-phenylalanyl-glycylamino)propytoxy]-7-ethyl(20S)-camptothecin hydrochloride: 
Example 14 

Preparation of 11 -[3'-(L-phenylaIanyl-glycylamino)propyloxy]-7-ethyl(20S)-camptothecin hydrochloride: 
Example 15 

Preparation of 10-[3-(L-ty rosy l-glycylamino)p ropy loxy]-7-ethyl-(20S)-camptothec in hydrochloride: 
Example 16 

Preparation of 1 0-[3 , -(gIycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 0-{3 , -(t-butoxycarbonyl-glycyl-grycyl-L-phenylalanylglycylamino)propyloxy]-7-ethyl-(20S)- 
camptothecin 

10-(3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (650 mg) is treated in the same manner as in 
Example 11 -(1) to give 10-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy3-7-ethyl(20S)- 
camptothecin (71 4 mg) as a pale yellow powder. 

Yield: 62 % 

IR (Nujol): v max cm - 1 =3290, 1750, 1655, 1625 
Mass: m/z=B90 (M+Na + ) 

NMR(300MHz, CDCIa-dg-DMSO): 5™ s =1.02 (3H, t, J=7.5Hz), 1.36 (3H, t, J=7.5Hz), 1.43 (9H,s), 1.82-1.98 (2H. 
m), 2.12 (2H, m), 3.00 (1 H, dd, J=14.5Hz, 10Hz), 3.05-3.15 (2H, m), 3.19-3.29 (1H, dd, J=14.5Hz, 6Hz), 3.49 (2H, 
m), 3.65-3.85 (4H, m), 3.90 (2H, m), 4.18 (2H, t, J=6Hz), 4.43-4.54 (1 H, m), 4.80 (1 H, brs), 5.15 (2H, s), 5.28 (1 H, 
d, J=16.5Hz), 5.70 (1H, d, J=16.5Hz), 5.85-5.95 (1 H, m), 7.08-7.3 (6H, m), 7.2B (1 H, d, J=3Hz), 7.42 (1H, dd, 
J=9Hz, 3Hz), 7.50 (1H, d, J=7Hz), 7.56 (1H, s), 7.61 (1H, m), 7.66-7.78 (1H, m), 8.04 (1H, d, J=9Hz) 

(2) Preparation of 1 0-{3'-(glycyl-glycyl-L-phenylalanyl-grycylamino)propyloxy]-7-ethyl-(20S)-camptothecin 
hydrochloride 

10-[3 , -(t-Butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin (680 
mg) is treated in the same manner as in Example 8-(2) to give lO-tS'-tgJycyl-glycyl-L-phenylalanylglycylaminoJpropy- 
loxy]-7-ethyl-(20S)-camptothecin hydrochloride (556 mg) as a yellow powder. 

M.p.: >185°C (decomposed) 
Yield: 88 % 

IR (Nujol): v max cr "- 1 =3240,'l745 
Mass: m/z=768 [(M-Cr) + ] 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7Hz), 1.31 (3H, t, J=8Hz), 1.79-1.93 (2H, m), 1.93-2.05 (2H, m), 
2.83 (1H, dd, J=14Hz, 10Hz), 3.05 (1H, dd, J=14Hz, 4Hz), 3.1-3.25 (2H, m), 3.25-3.4 (2H, m) : 3.53-3.61 (2H, m), 
3.64 (1H, m), 3.69 (1H, m), 3.76 (1H. dd, J=16Hz, 6Hz), 3.B5 (1H, dd, J=16Hz, 6Hz), 4.25 (2H, t, J=6Hz), 4.52 
(1H, m), 5.28 (2H, s), 5.43 (2H, s), 7.12-7.19 (1 H, m), 7.19-7.27 (5H, m), 7.30 (1 H, s), 7.48-7.57 (2H, m), 7.91 (1 H, 
t, J=6Hz), 8.09 (1H S d, J=9Hz), 8.17 (3H, br), 8.36 (1H. t, J=6Hz), 8.43 (1H, d, J=8.5Hz), 8.65 (1H, 1, J=5Hz) 
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Example 17 

Preparation of 1 0^5'-(glycyl-glycy I- L- phenyl hydrochloride: 

5 • lO-[5'-(Glycyl-glycyl-L-phenylalanyl^^ hydrochloride is obtained 

in the same manner as in Example 11 -(1) and Example 8-(2) as a yellow powder. 

M.p.: >185 P C (decomposed) 
IR (Nujol): v max cm - 1 =3250, 1740, 1660 
10 Mass: m/z=796 [(M-Ch) + ) 

NMR (300 MHz, d 6 -DMSO): 5™s=0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.56-1.60 (4H, m), 1.77-1.94 (4H, 
m), 2.79-2.89 (1H, m), 3.02-3.23 (5H, m), 3.58-3.90 (6H, m) s 4.20 (2H, t, J=6Hz). 4.49-4.60 (1H, m), 5.29 (2H, s), 
5.43 (2H, s), 7.14-7.27 (5H, m), 7.30 (1 H, s), 7.47-7.54 (2H, m), 7.85 (1H, t, J=6Hz), 8.08 (1 H, d, J=9Hz), 8.04-8.20 
(3H, br), 8.33 (1H, t, J=6Hz), 8.42 (1H, d, J=8Hz), 8.64 (1H, t, J=6Hz) 

is 

Example 18 

Preparation of 10-{3 , -(N-(glycyl-glycyl-L-phenylalanyl-glycyl)-N-methylamino)propyloxyJ-7-ethyl-(20S)-camptothecin 
hydrochloride: 

20 

1 0-[3 , -(N-(Glycyl-glycyl-L-phenyla!anyl-glycyl)-N-methylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochlo- 
ride is obtained in the same manner as in Example 11 -(1 ) and Example 8-(2) as a yellow powder 

M.p.: 190° C (decomposed) 
2S |R (Nujol): v max cn '- 1 =3230, 1745, 1665 

Mass: m/z=782 [(M-C|-) + ] 

NMR (300 MHz, aVDMSO): 6™ s =0.88 (3H, t, J=7.5Hz). 1 .29-1 .34 (3H, m), 1 .80-1 .94 (2H, m), 2.00-2.15 (2H, m), 
2.65-2.84 (1H, dd, J=14Hz, 10Hz), 3.01 (3H, s), 3.06 (1H, dd, J=14Hz, 4Hz), 3.14-3.25 (2H, m), 3.82-4.40 (8H, 
m), 4.20-4.30 (2H, m), 4.53-4.64 (1H, m), 5.28 (2H, s), 5.30 (2H, s), 7.13-7.27 (5H, m), 7.30 (1H, s), 7.49-7.57 
30 (2H, m), 8.08 (1 H, dd, J=9Hz, 3.5Hz), 8.1 0-8.18 (3H, m), 8.31 -£.39 (1 H, m), 8.47 (1 H, t, J=5.5Hz), 8.53-8.60 (1 H, m) 

Example 1 9 

Preparation of 1 0-[2 , -(glycy l-glycyl-L-phenylalanyl-glycylamino)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

35 

10-[2'-(Glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]-7-ethyl(20S)-camptothecin hydrochloride is obtained in 
the same manner as in Example 11 -(1) and Example 8-(2) as a yellow powder. 

M.p.: >1 89°C (decomposed) 
40 IR (Nujol): v max cm-i = 32l0, 1745, 1655, 1615 

Mass: m/z=754 [(M-C|-) + ) 

NMR (300 MHz, d 6 -DMSO): 5™s=0.88 (3H, t, J=7.5Hz), 1 .26-1 .33 (3H. m), 1 .80-1 .93 (2H, m), 2.81 (1 H, dd, =1 4Hz, 
10HZ) : 3.06 (1H, dd, J=14Hz, 5Hz), 3.21 (2H, q, J=7.5Hz), 3.54-3.90 (8H, m), 4.26 (2H, t, J=5.5 Hz), 4.52-4.60 
(1H, m), 5.30 (2H ( s), 5.43 (2H, s), 7.17-7.25 (5H. m), 7.29 (1H, s), 7.50-7.56 (2H, m), 8.09 (1H, d, J=9Hz), 8.12 
45 (3H, br), 8.21 (1H, t, J=6Hz), 8.39 (1H, d, J=5.5Hz), 8.40 (1H, t, J=5.5Hz), 8.60 (1H, 1, J=5.5Hz) 

Example 20 

Preparation of 10-[3 , -(y-aminobutyroylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

so 

10-[3 , -(Y*Aminobutyroylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 8 as a yellow powder. 

M.p.: >152°C (decomposed) 
55 |R (Nujol): v max cm " 1 =3255, 1745, 1655, 1615 

Mass: m/z=535 [(M-CI-)*] 

NMR (300 MHz, oVDMSO): fi™^)^ (3H, t, J=7Hz), 1 .32 (3H, t, J=7Hz), 1.75-1 .99 (6H, m). 2.23 (2H, t, J=7Hz), 
2.74-2.81 (2H, m), 3.18-3.40 (4H, m), 4.25 (2H, t, J=6Hz), 5.30 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 7.50-7.54 (2H, 



16 




EP 0 757 049 A1 

m), 8.02 (3H t br), 8.09 (1H, d, J=9Hz), 8.18 (1H, t, J=6Hz) 
Example 21 

5 Preparation of 1 0-[3'-((N-(y-aminobutyroy l)-y-aminobutyroyl)amino)propyloxy]-7-ethy l-(20S)-camptothecin 
hydrochloride: 

10-[3'-{(N-(Y-Aminobutyroyl)-y-aminobutyroyl)amino}propyloxy]-7^thyl-(20S)-cam hydrochloride is ob- 

tained in the same manner as in Example 11 as a yellow powder 

10 

M.p.: >134°C (decomposed) 
IR (KBr): v max CT "- 1 =1745, 1655 
Mass: m/z=620 [(M-C|-) + ] 

NMR (300 MHz, d 6 -DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.58-1.70 (2H, m), 1.70-1.82 (2H, 
is m), 1.B2-2.02(4H, m), 2.11 (2H, t, J=7.5Hz), 2.18 (2H, t, J=7.5Hz), 2.70-2.81 (2H, m), 2.99-3.08 <2H, q), 3.15-3.33 

(4H, m), 4.24 (2H, t ; J=6Hz), 5.31 (2H, s), 5.43 (2H, s), 7.30 (1H, s), 7.49-7.55 (2H, m), 7.86-8.10 (5H, m), 8.09 
(1H, d, J=9Hz) 

Example 22 

20 

Preparation of the camptothecin derivative of the following formula: 



CMDextran.Na-Gly-Gly-L-Phe-Gly-NH-(CH 2 )3-0. 



30 




[CM-Dextran-Na: carboxymethyldextran sodium salt] 

CM-Dextran sodium salt (CM-degree; 0.4) (1.5 g) is dissolved in water (150 ml), and thereto is added with stirring 
35 iO-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (75 mg) which 
is obtained in Example 16-(2) at a temperature below 10°C. To the mixture is added an aqueous solution (about 4 ml) 
of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC, 3 g), during which the pH value of the mixture 
is kept at pH 7.0-6.5 with 0.1 N hydrochloric acid. The mixture is stirred at a temperature below 10*C for two hours, 
and the pH value thereof is adjusted to pH 9 with 0.1 N sodium hydroxide. The mixture is filtered, and ethanol (750 ml) 
40 js added to the filtrate. The precipitates are collected by centrif ugation, dissolved in water (50 ml), and passed through 
an ion-exchange resin, AGMP-50 (Na-type, manufactured by Bio-Rad, Laboratories, Inc.). The fractions containing 
the desired compound are combined, filtered, and to the filtrate is added ethanol. The precipitates are collected by 
centrif ugation, washed with the solvent, and dried under reduced pressure to give the desired camptothecin derivative 
(1.17 g). The content of 1 0-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 
4S 1-(8-1)) in the desired camptothecin derivative is 1 .4 % which is calculated on the basis of the absorbance at 380 nm. 
According to the analysis by gel permeation chromatography (GPC), the average molecular weight of the desired 
camptothecin derivative is 137,000, and the degree of distribution (Mw/Mn) is 2.3. 

Conditions for GPC analysis: G4000PWXL, 0.2M phosphate buffer (pH 7.0) : acetonitrile = 80 : 20, or G4000SWXL 
(manufactured by Toso, Ltd), 0.2 M phosphate butter (pH 7.0) 

so 

Example 23 ' 

Preparation of the camptothecin derivative of the following formula: 



17 



EP 0 757 049 A1 



CM.DextranNa-Giy~Gly-L-Phe-Gly-NH-(CH 2 )3-0 




CM-Dextran sodium salt (CM-degree; 0.4) (1 .0 g) is dissolved in water (100 ml), and thereto is added with stirring 
10-[3*-(gly(^l-g1ycyl-L^he hydrochloride (120 mg) which 

is obtained in Example 16-(2) at a temperature below 10°C. To the mixture is added an aqueous solution (about 10 
ml) of EDC (3 g), during which the pH value of the mixture is kept at pH 7.0-6.5 with 0. 1 N hydrochloric acid. The mixture 
is treated in the same manner as in Example 22 to give the desired camptothecin derivative (1.03 g). The content of 
10-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-{8-1)) in the desired 
camptothecin derivative is 4.6 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 32,000, and the degree of distribution 
(Mw/Mn) is 2.3. 

Example 24 

Preparation of the camptothecin derivative of the following formula: 



CM.DextranNa-L-Phe-Gly-NH-(CH 2 )3-0. 




CM-Dextran sodium salt (CM-degree; 0.4) (1.2 g) and 10-[3'-(L-phenylalanyl-g!ycylamino)propyloxy]-7-e1hyl- 
(20S) -camptothecin hydrochloride (130 mg) which is obtained in Example 11 are treated in the same manner as in 
Example 23 to give the desired camptothecin derivative (1 .24 g). The content of 10-(3 , -aminopropyloxy)-7-ethyl-(20S)- 
camptothecin hydrochloride (the compound of Example I-(B-I)) in the desired camptothecin derivative is 5.7 % which 
is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average molecular weight 
of the desired camptothecin derivative is 1 39,000, and the degree of distribution (Mw/Mn) is 2.2. 

Example 25 

Preparation of the camptothecin derivative of the following formula: 




CM-Dextran sodium salt (CM-degree; 0.5) (500 mg) and 10-[2'-(glycylglycyl-L-phenylalanyl-glycylamino)ethyloxy]- 
7-ethyl-(20S) -camptothecin hydrochloride (50 mg) which is obtained in Example 19 are treated in the same manner 
as in Example 23 to give the desired camptothecin derivative (345 mg). The content of 10-<2'-aminoethyloxy)-7-ethyl- 
(20S)-camptothecin hydrochloride (the compound of Example 2) in the desired camptothecin derivative is 4.1 % which 
is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average molecular weight 
of the desired camptothecin derivative is 169,000, and the degree of distribution (Mw/Mn) is 1 .4. 
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Example 26 

Preparation of the camptothecin derivative of the following formula: 




CM-Dextran sodium salt (CM-degree; 0.6) (1.0 g) and 10-[3'-N-(glycylglycyl-L-phenylalanyl-glycyl)-N-methylami- 
no)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (100 mg) which is obtained in Example 18 are treated in the 
same manner as in Example 23 to give the, desired camptothecin derivative (943 mg). The content of 10-(3'-methyl- 
amlnopropyloxy)-7-ethyl-(20S) -camptothecin hydrochloride (the compound of Example 7) in the desired camptothecin 
derivative is 3.3 % which is calculated on the basis of the absorbance at 375 nm. According to the GPC analysis, the 
average molecular weight of the desired camptothecin derivative is 129,000, and the degree of distribution (Mw/Mn) 
is 2.4. 

Example 27 

Preparation of the camptothecin derivative of the following formula: 



CMDextranNa-Gly-Gly-Gly-Gly-NH-(CH 2 )3-0 




CM-Dextran sodium salt (CM-degree; 0.5) (1.2 g) and 10-(3'-(glycyl-glycyl-glycyl-glycylamino)propyloxy)-7-ethyl- 
(20S)-camptothecin hydrochloride (160 mg) which is obtained in following Example 43 are treated in the same manner 
as in Example 22 to give the desired camptothecin derivative (1 1 25 mg) as a pale yellow powdery complex. The content 
of 10-(3 , -aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride in the desired camptothecin derivative is 5.3 % 
which is calculated on the basis of the absorbance at 360 nm. According to the GPC analysis, the average molecular 
weight of the desired camptothecin derivative is 155,000, and the degree of distribution (Mw/Mn) is 1.46. 

Example 2B 

Preparation of the camptothecin derivative of the following formula: 




[GABA: Y-aminobutyric acid] 

CM-Dextran sodium salt (CM-degree; 0.45) (1 154 mg) and 1 0-[3'-(Y-aminobutyroylamino)propyloxy]-7-ethyl-(20S)- 
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camptothecin hydrochloride (150 mg) which is obtained In Example 20 are treated in the same manner as in Example 
23 to give the desired camptothecin derivative (1100 mg) as a pale yellow powder The content of 10-(3'-ami nop ropy- 
loxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-1)) in the desired camptothecin de- 
rivative is 2.9 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the 
s average molecular weight of the desired camptothecin derivative is 149,000, and the degree of distribution (Mw/Mn) 
is 1 .53. 

Example 29 



10 Preparation ol the camptothecin derivative of the following formula: 




20 

[GABA: Y-aminobutyric acid] 

CM-Dextran sodium salt (CM-degree; 0.45) (1359 mg) is dissolved with stirring in water (80 ml), and thereto is 
added 10-[3'-{(N-(y-aminobutyroyl)-Y-aminobutyroyl)amino}propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (1 35 
mg) which is obtained in Example 21 under ice-cooling . To the mixture are added successively DMF (45 ml) and EEDQ 

25 (2-ethoxy-1 -ethoxycarbonyl-1 ,2-dihydroquinoline) (2755 mg). The mixture is stirred at room temperature for 1 6 hours, 
and poured into ethanol (600 ml), and thereto is added 3M aqueous sodium chloride solution (3 ml). The precipitates 
are collected by centr if Ligation, dissolved in water (150 ml), and passed through a cation exchange column (AGMP- 
50, Na-type, manufactured by Bio-Rad, Laboratories, Ltd.). The main fractions are combined, filtered on a filter (0.22 
um), and purified by precipitation with using ethanol (4 times volume) and 3M aqueous sodium chloride solution. The 

30 precipitates are dissolved in water, and then the procedures of the filtration on a filter and the precipitation with ethanol 
are repeated. The precipitates thus obtained are washed successively with 90 % ethanol, 99.5 % ethanol, acetone, 
and ether, and dried under reduced pressure to give the desired camptothecin derivative (1254 mg) as a pale yellow 
powder. The content of 10-(3'-aminopropyloxy)-7-ethyl(20S) -camptothecin hydrochloride (the compound of Example 
1-(8-1)) in the desired camptothecin derivative is 4.9 % which is calculated on the basis of the absorbance at 380 nm. 

35 According to the GPC analysis, the average molecular weight of the desired camptothecin derivative is 147,000, and 
the degree of distribution (Mw/Mn) is 1 .63. 

Example 30 

40 Preparation of the camptothecin derivative of the following formula: 




so 

[CM-Pullulan-Na: carboxymethylpullulan sodium salt] 
CM-Pullulan sodium salt (CM-degree; 0.5) (616 mg) and 10-[3'-(L-phenylalanyl-glycylamino)propyloxy]-7-ethyl- 
(20S)-camptothecin hydrochloride (63 mg) which is obtained in Example 11 are treated in the same manner as in 
Example 23 to give the desired camptothecin derivative (543 mg) as a pale yellow powder The content of 10-(3'- 
ss am inopropyloxy)-7-ethyl-(20S) -camptothecin hydrochloride (the compound of Example 1 -(8-1)) in the desired camp- 
tothecin derivative is 47 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 90,000, and the degree of distribution 
(Mw/Mn) is 1 .8. 
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Example 31 

Preparation of 10-(3'-hydroxypropyloxy)-7-ethyl-(20S)-camptothecin: 

5 (1 ) Preparation of S^a'^tert-butyldimethylsilyloxyjpropyloxyl^-nrtrobenzaldehyde: 

5-Hydroxy-2-nitrobenzaldehyde dimethyl acetal (5.33 9) is dissolved in dry DMF (50 ml), and thereto are added 
potassium carbonate (6.91 g), sodium iodide (7.5 g) and 3-chloropropanol (4.73 g), and the mixture is stirred at 70° C 
for 22 hours. To the mixture is added ethyl acetate, and the insoluble materials are removed by filtration. The filtrate 
10 is concentrated under reduced pressure, and the residue is purified by silica gel column chromatography to give 5-(3'- 
hydroxypropyloxy)-2-nitrobenzaldehyde dimethyl acetal (6.39 g) as a pale yellow oil. 

Yield: 93% 

NMR (300 MHz, CDCI 3 ): 5™ s =1.60 (1H, t, J=5Hz), 2.08 (2H, quintet, J=6Hz), 3.44 (6H, s), 3.87 (2H, q, J=6Hz), 
75 4.22 (2H, t, J=6Hz), 6.01 (1 H f s), 6.91 (1 H, dd, J=9Hz, 3Hz), 7.31 (1 H, d, J=3Hz), 7.97 (1 H, dd, J=9Hz) 

5-(3'-Hydroxyprppyloxy)-2-nitrobenzaldehyde dimethyl acetal (6.35 g) is added to 70 % acetic acid, and the mixture 
is stirred at 60°C for 1.5 hour. The mixture is concentrated under reduced pressure, and the residue is washed 
with a saturated aqueous sodium hydrogen carbonate solution and a saturated sodium chloride solution, dried, 
and concentrated under reduced pressure. The residue is dissolved in dry DMF (50 ml), and thereto are added t- 
20 ■ butyldimethylsilyl chloride (4.55 g) and imidazole (3.42 g), and the mixture is stirred at room temperature for two 
hours. The mixture is concentrated under reduced pressure, and the residue is purified by silica gel column chro- 
matography to give S-IS'-tt-butyldimethylsilyloxyJpropyloxyl^-nitrobenzaldehyde (5.82 g) as a pale yellow oil. 
Yield: 73% 

IR (Neat): v^™" 1 ^ 700 
2S Mass: m/z=340 (M+H+) 

NMR (300 MHz, CDCI 3 ): 5™ s =0.04 (6H, s), 0.8B (9H, s), 2.03 (2H, quintet, J=6Hz), 3.80 (2H, t, J=6Hz), 4.22 (2H, 
t, J=6Hz), 7.14 (1H, dd, J=9Hz, 3Hz), 7.33 (1H, d, J=3Hz), 8.16 (1H, d, J=9Hz), 10.49 (1H, s) 

(2) Preparation of I^S'-tS'^t-butyldimethylsilyloxyJpropyloxyl^'-nitrophenylJ^-propen-l -one 

30 

5-[3 , -(t-Butyldimethylsilyloxy)propyloxy]-2-nitrobenzaldehyde (5.80 g) is dissolved in dry THF (35 ml), and thereto 
is added with stirring vinylmagnesium bromide (1.7 equivalent) in THF solution in a dry ice-acetone bath. The mixture 
is stirred for two hours, and thereto is added 5 % hydrochloric acid (30 ml). The mixture is stirred at room temperature, 
extracted with ethyl acetate, and purified by silica gel column chromatography to give 1 -{5'-[3"-(t-butyldimethylsilyloxy) 
3S propyloxy]-2*-nitrophenyl}-2-propen-1 -ol (5.02 g). 

Yield: B0 % 

IR(Nujol): v max c ">- 1 =3420 
Mass: m/z=390 (M+Na + ) 

40 . NMR (300 MHz, CDCI 3 ): §tms— q.04 (6H, s), 0.88 (9H, s), 2.00 (2H, quintet, J=6Hz), 2.67 (1H, brs), 3.80 (2H, t, 
J=6Hz), 4.16 (2H, t, J=6Hz), 5.24 (1H, dd, J=10.5Hz, 1.5Hz), 5.41 (1H, dd, J=17Hz, 1.5Hz), 5.90 (1H, d, J=5Hz), 
6.08 (1H, ddd, J=17Hz, 10.5Hz, 1.5Hz), 6.87 (1H, dd, J=9Hz, 3Hz), 7.24 (1H, d, J=3Hz), 8.04 (1H, d, J=9Hz) 

H5 , -[3 B -(t-Butyldimethylsilyloxy)propyloxy]-2 , -nitrophenyl}-2-propen-1-ol (4.98 g) is dissolved in chloroform (140 
45 ml), and thereto is added active manganese dioxide (36 g), and the mixture is heated with stirring for six hours. The 
insoluble materials are removed by filtration, and the filtrate is concentrated, and the residue is purified by silica gel 
column chromatography to give 1 -{5 , -[3°-(t-butyldimethylsilyloxy)propyloxy]-2 , -nitrophenyl)-2-propen-1 -one (2.87 g). 

Yield: 58 % . . 

so iR(Nujoi): v^^^ieso 

Mass: m/z=364 (M+H+) . . 

NMR (300 MHz, d 6 -DMSO): 6™ s =0.01 (6H, s), 0.84 (9H, s), 1.93 (2H, quintet, J=6Hz), 3.75 (2H, t, J=6Hz), 4.22 
(2H, t, J=6Hz), 5.85 (1H, d, J=17.5Hz), 6.15 (1H, d, J=10.5Hz), 6.65 (1H, dd, J=17.5Hz, 10.5Hz), 7.04 (1H, d, 
J=3Hz). 7.25 (1H, dd, J=9Hz, 3Hz), 8.22 (1H, d, J=9Hz) 

55 

(3) Preparation of lO-(3'-hydroxypropyloxy)-7-ethyl-(20S)-camptothecin 

l-iS'-^-O-ButyldimethylsilyloxyJpropyloxyl-^-nitrophenylJ^-propen-l-one (765 mg) is dissolved in ethanol (10 
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ml), and thereto is added 10 % palladium-carbon (156 mg), and the mixture is stirred at room temperature under 
atmospheric« pressure of hydrogen gas. The catalyst is removed by filtration, and the filtrate is concentrated under 
reduced pressure. The residue is dissolved in ethanol (20 ml) ; and thereto are added (4S)-7,8-dihydro-4-ethy I-4- hy- 
droxy-! H-pyrano[3,4-f]indolidin-3,6,10(4H)-trione (220 mg) and p-toluenesulfonic acid (32 mg), and the mixture is re- 
s fluxed After the reaction is completed, the mixture is concentrated under reduced pressure, and the residue is purified 
by silica gel column chromatography to give 7-ethyH 0-(3 , -hydroxypropyloxy)-(20S)-oamptothecin (343 mg) as a pale 
yellow powder. 

M.p.: 233.5-234.5°C 
10 Yield: 91 % 

IR (Nujol): v tmx anr '*=33BQ 9 1750, 1645 
Mass: m/2=451 (M+H-) 

' NMR (300 MHz d 6 -DMSO). 6™s =0 .89 (3H. t, J=7.5Hz), 1 .31 (3H, t, J=7.5Hz), 1 .76-1 .95 (2H, m), 1 .97 (1 H, quintet, 
J=6.5 Hz), 3.17 (2H, q, J=7.5Hz), 3.63 (2H, dt, J=6.5Hz, 5Hz), 4.26 (2H, t, J=6.5Hz), 4.62 (1H, t, J=5Hz), 5.25 (2H, 
is s), 5.42 (2H, s), 6.49 (1 H, s), 7.26 (1 H, s), 7.45-7.51 (2H, m), 8.05 (1 H, d, J=9.5Hz) 

Example 32 

Preparation of lO-(2'-hydroxyethyloxy)-7-ethyl-(20S)-camptothecin: 

20 

(1) Preparation of l-{5'-[2 l -(tert-buty!dimethylsilyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1-one 

1 -{5 , -[2 0 -(tert-Butyldimethylsilyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1 -one is obtained in the same manner as in 
Example 31 -(1) and (2). 

25 

IR (Nujol): v max cm ^SB0 
Mass: m/z=352 (M+H-) 

NMR(300 MHz, CDCI 3 ): 6*^^=0.09 (6H, s), 0.90 (9H. s), 3.99 (2H, t, J=5Hz), 4.16 (2H, t, J=5Hz) s 5.84 (1 H, d, 
J=1 7.5Hz), 6.01 (1H, d, J=11Hz), 6.62 (1 H, dd, J=17.5Hz, 11 Hz), 6.84 (1H, d, J=3Hz), 7.06 (1 H, dd, J=10Hz, 3Hz), 
30 8.17 (1H l d,J=9Hz) 

(2) Preparation of 1 0-(2'-hydroxyethyloxy)r7- ethyl- (20S)-camptothecin 

10-(2 , -Hydroxyethyloxy)-7-ethyl-(20S)-camptothecin is obtained in the same manner as in Example 31 -(3). 

35 

M.p.: 251-254°C 

IR (Nujol): v fnax cm - 1 =3470, 1730, 1655 
Mass: m/z=436 (M+H+) 

NMR (300 MHz dg-DMSO): fiTM^.SS (3H, t, J=7.5Hz), 1.31 (3H, t. J=7.5Hz), 1.80-1.93 (2H, m), 3.17 (2H, q, 
40 J=7.5Hz), 3.83 (2H, q, J=5Hz), 4.23 (2H, t, J=5Hz), 4.96 (1 H, t, J=5.5Hz), 5.27 (2H, s), 5.42 (2H, s), 6.49 (1 H, s), 

7.26 (1H, s), 7.49-7.51 (2H, m), 8.06 (1H, d, J=9Hz) 

Example 33 

45 Preparation of 1 0-[2 , -(2'-hydroxyethyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin: 

(1 ) Preparation of 1 -{5 , -[2"-(2" , -(tert-butyldimethylsilyloxy)ethylOxy)ethyloxy]-2 , -nitrophenylK2-propen-1 -one 

1 -{5'-[2 B -(2 B, -(tert-Butyldimethylsilyloxy)e1hyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1 -one is obtained in the same 
so manner as in Example 31 -(1) and (2). 

IR (Nujol): v max cm " 1 =1680 
Mass: m/z=396 (M+H-) 

NMR (300 MHz, CDCl 3 ): $™ s =0.06 (6H, s), 0.89 (9H. s), 3.62 (2H, t, J=6Hz) 8 3.75 (2H, t, J=6Hz), 3.87-3.92 (2H, 
ss m), 4.20-4.25 (2H, m), 5.83 (1H, d, J=1 7.5Hz), 6.01 (1H, d, J=10.5Hz), 6.62 (1 H, dd, J=17.5Hz, 10.5Hz), 6.84 (1 H, 

d, J=3Hz), 7.05 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 
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M.p.: 230-231 .5°C (decomposed) 
IR (Nujol): v max cm * 1 =1735, 1655 
Mass: m/z=:481 (M+H + ) 

NMR (300 MHz d 6 -DMSO): S™*=0.8B (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.79-1.94 (2H. m), 3.18 (2H, q, 
J=7.5Hz), 3.55 (4H, m). 3.86 (2H S m), 4.34 (2H, m). 4.63 (1H, brs), 5.27 (2H, s), 5.42 (2H, s), 6.48 (1H, s), 7.26 
(1H, s), 7.48-7.54 (2H, m), 8.06 (1H, d, J=10Hz) 



is Preparation of i0-(3 , -(L-alanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 
(1) Preparation of 1 -[5 , -(3"-hydroxypropyloxy)-2'-nitropheny0-2-propen-1-one 

1-{543 8 -(t-Butyldimethylsilyloxy)propyloxy]-2'-nitrophenyl}-2-propen-1-one (the compound of Example 31 -(2)) 
20 (1 84 g) is mixed with THF (20 ml) and 50 % aqueous acetic acid solution (30 ml), and the mixture is stirred at room 
temperature overnight. The reaction solution is concentrated under reduced pressure, and the residue is purified by 



(1H, d, J=10.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.84 (1H, d, J=3Hz), 7.04 (1H, dd, J=9Hz, 3Hz), 8.17 (1 H, d, 
J=9Hz) 



(2) Preparation of l-[5 , -(3"-t-butoxycarbonyl-L-alanyloxy-propyloxy)-2 , -nitrophenyl]-2-propen-1-one 

^[^-(S'-HydroxypropyloxyJ-^-nitrophenyll^-propen-l-one (1.22 g) and t-butoxycarbonyl-L-alanine (2.76 g) are 
dissolved in THF (50 ml), and thereto is added with stirring DCC (3.01 g) under ice<;ooling. The mixture is reacted at 
room temperature, and the reaction solution is filtered, concentrated under reduced pressure, and the residue is purified 
by silica gel column chromatography to give i-[5'-(3--t-butoxycarbonyl-L-alanyloxy-propyloxy)-2'-nitrophenyl]-2-pro- 
pen-1-one (1.19 g). 



4 27-4.42 (3H, m), 4.98 (1H, m) s 5.85 (1H, d, J=17.5Hz), 6.02 (1H, d, J=11Hz), 6.62 (1H, dd, J=17.5Hz, 11Hz), 
6.82 (1H, d, J=3Hz), 7.04 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 

45 

(3) Preparation of i0-{3 , -(t-butoxycarbonyl-L-alanyloxy)propyloxy]-7-ethyl(20S)-camptothecin 

1-{5 , -[3"-(t-Butoxycarbonyl-L-alanyloxy)propyloxy]-2 , -nitrophenylh2-propen-1-one (1.17 g) is dissolved in ethanol 
(30 ml), and thereto is added 10 % palladium-carbon (206 mg), and the mixture is stirred at room temperature under 
so atmospheric pressure of hydrogen gas. The catalyst is removed by filtration, and the filtrate is concentrated. The residue 
is dissolved in ethanol (30 ml), and thereto are added (4S)-7,8-dihydro-4-ethyl-4-hydroxy-1 H-pyrano-[3,4-f]-indolidine- 
3,6,10(4H)-trione (290 mg) and p-toluenesulfonic acid (10 mg), and the mixture is refluxed. After the reaction is com- 
pleted the mixture is concentrated under reduced pressure, and the residue is purified by silica gel column chroma- 
tography to give iO-[3 , -(t-butoxycart)onyl-L-alanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin (257 mg) as a pale yellow 



Example 34 



25 




30 



40 




55 powder. 



M.p.: >180°C (decomposed) 
Yield: 38 % 
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IR (Nujoi): v max cm " 1 =3280 1 1760, 1715, 1660 
Mass: m/z=622 (M+H + ) 

NMR (300 MHz, d 6 -DMSO): 8™ s =0.88 (3H, 1, J=7.5Hz), 1.25 (3H, t, J=7.5Hz), 1.32 (3H, 1, J=7.5Hz), 1.35 (9H, 
s), 1.78-1.95 (2H, m), 2.08-2.20 (2H, m), 3.19 (2H, q, J=7.5Hz), 3.28-3.34 (2H, m). 4.20-4.37 (3H, m), 5.30 (2H, 
s), 5.43 (2H, s), 6.50 (1H, s), 7.27 (1H, s), 7.30 (1H, d, J=7.5Hz), 7.48-7.54 (2H, m), 8.08 (1H, d, J=9.5Hz) 

(4) Preparation of 10-[3 , -(L-alanyloxy)propyloxy]-7-ethyl-(20S)-cannptothecjn hydrochloride 

10-[3 , -(t-Butoxycarbonyl-L-alanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin (240 mg) is dissolved in dioxane (2 
ml), and thereto is added with stirring hydrochloric acid-dioxane (4 ml) under ice-cooling. After the reaction is completed, 
to the mixture is added diisopropyl ether (30 ml). The precipitates are collected by filtration to give 10-f3*-(L-alanyloxy) 
propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (183 mg) as a pale yellow powder. 

Yield: 87 % 

IR (Nujol): v max cm - 1 =3375, 1750, 1660 
Mass: m/z=522 [(M-Ch) + ) 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1 .32 (3H, t, J=7.5Hz), 1 .44 (3H, t, J=7Hz), 1 .76-1 .94. (2H, 
m), 2.20 (1 H, quintet, J=6Hz), 3.20 (2H, q, J=7.5Hz), 4.05-4.20 (1H, m), 4.34 (2H, t, J=6Hz), 4.40 (2H, t, J=6Hz), 
5.29 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.49-7.55 (2H, m), 8.08 (1H ; d, J=10Hz), 8.52-B.73 (3H, m) 

Example 35 

Preparation of 10-f2 , -(L-alanyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of 1-{5 , -[2'-(t-butoxycarbonyl-L-alanyloxy)ethyloxy]-2 , -nitrophenyl)-2-propen-1-one 

1-{5 , -[2"-(t-Butoxycarbonyl-L-alanyloxy)ethyloxy]-2'-nitrophenyl}-2-propen-1-one is obtained in the same manner 
as in Example 34-(1 ) and (2). 

IR (Nujol): v max c " , * 1 =3370, 1750, 1715 
Mass: m/z=409 (M+H + ) 

NMR (300 MHz ; CDCI 3 ): 5™^1.39 (3H> d j = 7.sh Z ), 1.43 (9H, s), 4.29-4.35 (3H, m), 4.53 (2H, brt), 5.00 (1H, 
br), 5.85 (1 H, d, J=1 7Hz), 6.03 (1 H, d. J=1 0.5Hz), 6.63 (1 H, dd, J=17.5Hz, 1 0.5Hz), 6.84 (1 H, d, J=3Hz), 7.06 (1 H, 
dd, J=9Hz, 3Hz), 8.18 <1H, d, J=9Hz) 

(2) Preparation of 10-[2'-(t-butoxycarbonyl-L-alanyloxy)ethyloxy]-7-ethyl(20S)-camptothecin 

10-[2'-(t-Butoxycarbonyl-L-alanyloxy)ethyloxy]-7-ethyl-(20S)camptothecin is obtained in the same manner as in 
Example 34-(3). 

M.p.: 114-120°C 

IR (Nujol): v max c " , - 1 =3320, 1750, 1710, 1660 
Mass: m/z=608 (M+H+) 

NMR (300 MHz, de-DMSO): STM^O.SB (3H, t, J=7.5Hz), 1.26 (3H, d, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.35 (9H, 
s), 1.80-1.94 (2H, m), 3.19 (2H, q, J=7.5Hz), 3.99-4.10 (1H, m), 4.43-4.56 (4H, m), 5.29 (2H, s), 5.43 (2H, s), 6.49 
(1H, s), 7.27 (1H, s), 7.32 (1H, d, J=7Hz), 7.49-7.53 (2H, m), 8.08 (1H, d, J=10Hz) 

(3) Preparation of 10-[2'-(L-alanyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[2'-(L-Alanyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Ex- 
ample 34-(4). 

M.p.: >180°C (decomposed) 

IR (Nujol): v max c ">- 1 =3680, 1750, 1655 

Mass: m/z=508 [(M-Ch) + ] 

NMR (300 MHz, d 6 -DMSO): 6™ s =0.88 (3H : t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.45 (3H, d, J=7Hz), 1.80-1.94 
(2H, m), 3.21 (2H, q : J=7.5Hz), 4.10-4.19 (1H, m), 4.50 (2H, m), 4.60-4.65 (2H, m), 5.30 (2H, s), 5.43 (2H, s), 7.29 
(1H, s), 7.51-7.55 (2H, m), 8.10 (1H, d, J=9.5Hz), 8.56-8.68 (3H, m) 
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Example 36 

Preparation of 10-(2'-[2"-(L-alanyloxy)ethyloxy]ethyloxy)-7-ethyl-(20S)^mptothecin hydrochloride: 

(1 ) Preparation of 10-(5'-[2 B -(2" , -(t-butoxycarbonyl-L-alanyloxy)ethy!oxy)ethyloxy]-2'-nitrophenyl)-2-propen-1 -one 

10-{5'-[2 n -(2 ,, -(t-Birtoxycarbonyl-L-alanyloxy)ethyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1-one is obtained in the 
same manner as in Example 34-(1 ) and (2). 

IR (Nujol): v maK ™ ^3385, 1755, 1690 
Mass: m/z=453 (M+H + ) 

NMR (300 MHz, CDCI 3 ): 6™s=1.38 (3H S d, J=7Hz), 1.44 (9H, s), 3.74-3.79 <2H, m), 3.85-3.90 (2H, m), 4.21-4.25 
(2H, m), 4.29-4.35 (3H, m), 5.03 (1H, br), 5.84 (1H, d, J=17Hz), 6.02 (1H, d, J=11Hz), 6.62 (1H, dd, J=17.5Hz, 
11Hz), 6.85 (1H, d, J=3Hz), 7.07 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 

(2) Preparation of 1 0-{2"-[2"-(t-butoxycarbonyl-L-alanyloxy)ethyloxy]ethybxy)-7-ethyl-(20S)-camptothecin 

10-{2'-[2"-(t-Butoxycarbonyl-L-alanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin is obtained in the same 
manner as in Example 34-(3). 

M.p.: >164°C (decomposed) 

IR (Nujol): v^n^r^SO, 1750, 1705, 1655 

Mass: m/z=652 (M+H+) 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.22 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, 
s), 1.75-1.94 (2H, m), 3.18 (2H, q ( J=7.5Hz), 3.73 (2H, t, J=7Hz), 3.87 (2H, t, J=7Hz) s 3.94-4.05 (1H, m), 4.10-4.35 
(4H, m), 5.29 (2H, s), 5.42 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.27 (1H, d, J=6Hz), 7.47-7.54 (2H, m), B.07 (1 H, d, 
J=10Hz) 

(3) Preparation of 10-{2'-[2 Q -(L-aIanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride 

10-{2 , -[2"-(L-Alanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M.p.: >180 6 C (decomposed) 

IR (Nujol): v max cm " 1 =3380, 1760, 1740, 1660 

Mass: m/z=552 [(M-Ch) + ] 

NMR (300 MHZ, d 6 -DMSO): S™^ ^ (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.41 (3H, d, J=7Hz), 1.79-1.94 
(2H, m), 3.19 (2H, q, J=7.5Hz), 3.78 (2H, t, J=7Hz), 3.89 (2H, t, J=7Hz), 4.00-4.15 (1H, m). 4.26-4.44 (4H, m), 
5.29 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.49-7.55 (2H, m), 8.08 (1H, d, J=10Hz), 8.52-B.70 (3H, m) 

Example 37 

Preparation of 10-[3'-(L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 -{5-[3*-(t-butoxycarbonyl -L-prolyloxy) propyloxy]-2 , -nitrophenyl)-2-propen-1 -one 

1 -{S'-p'-ft-Butoxycarbonyl-L-prolyloxyJpropyloxyl-^-nitrophenyl^-propen-l-one is obtained in the same manner 
as in Example 34-(1 ) and (2). 

IR (Neat): v max om '^750, 1700 
Mass: m/z=471 (M+Na + ) 

NMR (300 MHz, CDCI 3 ): S™^!^ (9H, s), 1 .81-2.30 (6H, m), 3.37-3.54 (2H, m), 4.13-4.37 (5H, m), 5.85 (1H, d, 
J=17.5Hz), 6.01 (1H, d, J=10.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.82 (1H, d, J=3Hz), 7.05 (1H, dd, J=9Hz, 
3Hz), 8.17 (1H, d, J=9Hz) 

(2) . Preparation of 1 043'-(1-butoxycarbonyl-L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin 

10-[3'-(t-ButoxyCarbonyl-L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin is obtained in the same manner as in 
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Example 34-(3) from 1-{5'-[3"-(t^utoxycarbonyl-L-pro as a pale yel- 

low powder. 

M.p.: 136-139°C 

IR (Nujol): v max cm - 1 =32B0, 1755, 1700, 1660 
Mass: m/z=648 (M+H+) 

NMR (300 MHz, dg-DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.36 (9H, s), 1.74-1.94 (6H, m), 
2.10-2.28 (2H, m), 3.18 (2H, q, J=7.5Hz) s 3.27-3.40 (2H, m), 4.15-4.22 (1H ( m), 4.24-4.37 (4H. m), 5.28 (2H, s), 

5.42 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.48-7.53 (2H,"m), 8.07 (1H 5 d, J=9Hz) 

(3) Preparation oM0-[3 , -(L-prolyloxy)propyloxy]-7-elhyl-(20S)-camptothecin hydrochloride 

10-[3'-(L-Prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Ex- 
ample 34-(4) from 10-[3'-(t-butoxycarbonyl-L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin as a pale yellow pow- 
der. 

IR (Nujol): v raax «"-i=3680 ( 1750, 1660, 1620 
Mass: m/z=548 [(M-Ch)+J 

NMR (300 MHz, dg-DMSO): S^^ee (3H, t, J=7Hz), 1.32 (3H, t, J=7.5Hz), 1.81-2.06 (6H, m), 2.19-2.34 (2H, 
m), 3.17-3.24 (4H, m), 4.05-4.20 (1H, m), 4.34 (2H, t, J=6Hz), 4.42 (2H, t, J=6Hz), 5.29 (2H, s), 5.43 (2H, s), 7.28 
(1H, s), 7.50-7.55 (2H, m), 8.09 (1H, d, J=10Hz), 9.00-9.20 (1H, m) 

Example 38 

Preparation of 10-[2 , -(L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of 1 -{S-p^ft-butoxycarbonyl-L-prolyloxyJethyloxyl^'-nitropheny^^-propen-l-one 

1-{5 , -[2"-(t-Butoxycarbonyl-L-prolyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1-one is obtained in the same manner 
as in Example 34-(1 ) and (2). 

IR (Neat): v^^^l 750, 1 700 
Mass: m/z=435 (M+H+) 

NMR (300 MHz, CDCI 3 ): 5"TM S =1;44 ( 9H , s ), 1.86-2.29 (4H, m), 3.37-3.57 (2H, m), 4.25-4.35 (3H, m), 4.48-4.53 
(2H, m), 5.85 (1H, d, J=17.5Hz), 6.02 (1H, d, J=10.5Hz), 6.63 (1H, dd, J=17.5Hz, 10.5Hz), 6.83 (1H, d, J=3.5Hz), 
7.04 (1H, dd, J=9Hz, 3Hz), 8.18 (1H, d s J=9Hz) 

(2) Preparation of 10-[2 , -(t-butoxycarbonyl-L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin 

\10-[2 , -(t-Butoxycarbonyl-L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin is obtained in the same manner as in 
Example 34-(3). 

M.p.: 203-205° C (decomposed) 

IR (Nujol): v max cm " 1 =1755, 1735, 1685, 1670, 1610 

Mass: m/z=634 (M+H + ) 

NMR (300 MHz, dg-DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 1.79-1.94 and 
2.16-2.26 (6H, m), 3.19 (2H, q, J=7.5Hz), 3.28-3.40 (2H, m), 4.20-4.24 (1H, m), 4.45-4.56 (4H, m), 5.29 (2H, s), 

5.43 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.46-7.53 (2H, m), 8.08 (1H, d, J=9.5Hz) 

(3) Preparation of 10-t2'-(L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[2'-(L-Profyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Ex- 
ample 34-(4). 

M.p.: >170°C (decomposed) 

IR (Nujol): v^^SeSO, 1750, 1655 

Mass: m/z=534 [(M-C|-) + ] 

NMR (300 MHz, d 6 -DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-2.09 and 2.23-2.35 (6H, m), 
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3.17-3.29 (4H, m), 4.40-4.47 (1H, m), 4.52 (2H, m), 4.62-4.69 (2H, m), 5.30 (2H. s), 5.43 (2H S s), 7.29 (1H, s), 
7.51-7.55 (2H, m),.8.10 (1H, d, J=9.5Hz), 9.03-9.23 and 10.23-10.43 (2H, m) 

Example 39 

Preparation of 10-{2 , -[2 , -(L-prolyloxy)elhyloxy]ethyloxy}-7-ethyl-(20S)-camplothecin hydrochloride: 

(1 ) Preparation of 1 -{5'-[2'-(2 M, -(t-butoxycarbonyl-L-prolyloxy)ethyloxy)-ethyloxy]-2 , -nitrophenyl}-2-propen-1 -one 

1 -{5'-[2"-(2"'-(t-Butoxycarbonyl-L-prolyloxy)ethyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1 -one is obtained in the 
same manner as in Example 34-(1 ) and (2). 

IR (Neat): v max cm " 1 =1750, 1700 
Mass: m/z=479 (M+H + ) 

NMR (300 MHz, CDCI 3 ): 5™ s =1.45 (9H, s), 1.79-2.30 (4H, m), 3.33-3.59 (2H, m), 3.77 (2H, t, J=5Hz), 3.87 (2H, 
t, J=5Hz), 4.19-4.26 (2H, m), 4.26-4.36 (3H, m), 5.84 (1 H, d, J=18Hz), 6.01 (1H, d, J=11Hz), 6.62 (1H, dd, J=18Hz, 
11Hz), 6.85 (1H, d, J=3Hz), 7.06 (1H, dd, J=9Hz, 3Hz), 8.17 (1H : d, J=9Hz) 

(2) Preparation of 10-{2 , -[2 0 -(t-butoxycarbonyl-L-propyloxy)ethyloxy]-ethy]oxy}-7-ethyl-(20S)-carnptothecin 

« 

10-{2 , -[2"-(1-Butoxycarbonyl-L-propyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin is obtained in the same 
manner as in Example 34-(3) as a pale yellow powder. 

IR (Nujol): v max cm - 1 =3370, 1750, 1700 s 1655 
Mass: m/z=678 (M+H+) 

NMR (300 MHz, de-DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 1.69-1.85 (4H, m), 
1.79-1.94 (2H, m), 3.18 (2H, q, J=7.5Hz), 3.24-3.39 (2H. m), 3.69-3.77 (2H, m), 3.83-3.91 (2H, m), 4.12-4.21 (1H, 
m), 4.21-4.28 (2H, m), 4.30-4.38 (2H, m), 5.29 (2H, s), 5.43 (2H s), 7.27 (1H, s), 7.47-7.54 (2H, m), 8.07 (1 H, d, 
J=10Hz) 

(3) Preparation of 10-{2 , -[2"-(L-prolyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride 

10-{2 , -[2 n -(L-Prolyloxy)ethyloxy]ethy!oxy}-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M.p.: >170.C (decomposed) 

IR (Nujol): v max cm " 1 =3370, 1 750, 1 660 

Mass: m/z=578 [(M-CI-)*] 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1 .79-2.32 (6H. m), 3.12-3.28 (4H. 
m), 3.79 (2H, m), 3.89 (2H ; m), 4.28-4.46 (5H, m), 5.28 (2H, s), 5.43 (2H, s), 7.30 (1H, s), 7.49-7.54 (2H, m), 8.09 
(1H, d, J=9.5Hz), 8.95-9.32 (2H, m) 

Example 40 

Preparation of 10-[3 , -(O-ethyl-L-p-aspartyloxy)propyloxy]-7-ethyl-(20S)-camptothecin (the camptothecin derivative of 
the following formula) hydrochloride: 
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(1) Preparation of 1 -{5'-[3 B -(N-t-butoxycarbonyl^ 

1-{5'-[3 n -(N-1-ButoxyCarbonyl-0^ -one is obtained in 

the same manner as in Example 34-(1) and (2) as a pale yellow oil. 

5 

IR (Neat): v max cm " 1 =3370, 1740, 1715, 1680 

NMR (300 MHz, CDCI 3 ): 6™ s =1.26 (3H, \ s J=7Hz), 1.44 (9H, s), 2.17 (2H, quintet, J=6Hz), 2.84 (1H, dd, J=16.5Hz, 
5Hz), 2.97 (1H, dd, J=16.5Hz, 5Hz), 4.15 (1 H, t, J=5Hz), 4.20 (4H, m), 4.29 (2H, t ( J=6Hz), 4.53-4.57 (1 H, m), 5.43 
(1H, d, J=8Hz), 5.85 (1H, d, J=18Hz), 6.02 (1H, d, J=11Hz), 6.63 (1H, dd, J=18Hz, 11Hz), 6.83 (1H, d, J=3Hz), 
10 7. OA (1H, dd, J=9Hz, 3Hz), 8.18 (1H, d, J=9Hz) 

(2) Preparation of 1 0^3'-(N-t-butoxycarbonylO-ethyl-L-p-aspafy 

10-[3'-(N-t-Butoxycarbonyl-O-ethyl-L-|^aspanylox^^ is obtained in the 

is same manner as in Example 34- (3). 



M.p.: 107-110°C 

IR (Nujol): v^cro-^3260, 1750, 1720, 1660, 1610 
Mass: m/z=694 (M+H+) 

20 NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.14 (3H, t. J=7Hz), 1.32 (3H, t, J=7.5Hz), 1.36 (9H, s), 

1.80-1.94 (2H, m), 2.14 (2H, quintet, J=6Hz), 2.68 (1H, dd, J=16Hz, 8Hz), 2.81 (1H, dd, J=16Hz, 6Hz), 3.19 (2H, 
q, J=7.5Hz), 4.06 (2H, q, J=7Hz), 4.23-4.33 (1H, m), 4.37 (4H, m), 5.29 (2H, s), 5.43 (2H, s), 6.48 (1H, s), 7.27 
(1H, s), 7.31 (1H, d, J=7Hz), 7.50-7.53 (2H, m), 8.07 (1H, d, J=10Hz) 

25 (3) Preparation of 10-[3 , -(O-ethyl-L-p-aspartyloxy)propyloxy]-7 -ethyl -(20S)-camptothecin hydrochloride 

10-[3'-(O-Ethyl-L-p-aspartyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same 
manner as in Example 34-(4). 

30 M.p.: >215°C (decomposed) 

IR (Nujol): v roax cn ** 1 =3690, 1750, 1660, 1620 
Mass: m/z=594 [<M-C|-) + ] 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.18 (3H, t, J=7Hz), 1.32 (3H, t, J=7.5Hz), 1.80-1.94 (2H\ 
m), 2.18 (2H, quintet, J=6Hz), 3.00 (1H, dd, J=17.5Hz, 6Hz), 3.08 (1H, dd, J=17.5Hz. 6Hz), 3.20 (2H, q, J=7Hz), 
35 4.16 (1H, m), 4.30 (2H, t, J=6Hz), 4.32 (2H, t, J=6Hz), 5.30 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.50-7.53 (2H, m), 

8.09 (1H, d, J=10Hz), 8.65-8.78 (3H, m) 

Example 41 

40 Preparation of l0-[2 , -(O-ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin (the camptothecin derivative of 
the following formula) hydrochloride: 



45 



50 




(1) Preparation of 1 -{5'-[2 B -(N-t-butoxycarbonylO-e^ 

55 1 -{5 , -[2 0 -(N-t-Butoxycarbonyl-O-ethyl-L-p-aspartyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1 -one is obtained in the 

same manner as in Example 34- (1 ) and (2). 

IR (Nujol): v fnax cm - 1 =3430, 1720, 1680 
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Mass: m/z=481 (M+H + ) 

NMR (300 MHz, CDCI 3 ): 6™ s =1.26 (3H, t, J=7Hz), 1.44 (9H, s), 2.88 (1 H, dd, J=17Hz, 5Hz), 3.02 (1 H, dd, J=17Hz, 
5Hz), 4.20 (2H, q, J=7Hz), 4.27 (2H, m), 4.48 (2H, m), 4.55-4.61 (1H, m), 5.45 (1H, brd, J=8Hz), 5.85 (1H, d, 
J=17.5Hz) s 6.02 (1H, d, J=10.5Hz), 6.63 (1H, dd, J=1 7.5Hz, 10.5Hz), 6.85 (1H, d, J=3Hz), 7.07 (1H, dd, J=9Hz, 
3Hz), 8.19(1H, d, J=9Hz) 

(2) Preparation of 1 0-J2'-(N-t-butoxycarbonyl-O-ethyl-L-p-aspartyloxy)ethylo 

10-[2'-(N-t-Butoxycarbonyl-O-ethyl-L-p-aspartyto^ is obtained in the same 

manner as in Example 34-(3). 

M.p.: 111-114°C (decomposed) 

IR (Nujol): v max «"-i=3310, 1745, 1720, 1655, 1605 

Mass: m/z=680 (M+H + ) 

NMR (300 MHz, de-DMSO): 6™ s =0.88 (3H, t, J=7.5Hz), 1.15 (3H, t, J=7Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 
1.80-1.94 (2H, m), 2.72 (1H, dd, J=16Hz, 6Hz), 2.84 (1H, dd, J=16Hz. 6Hz), 3.20 (2H, q, J=7.5Hz), 4.07 (2H, q), 
4.34-4.47 (5H, m), 5.29 (2H, s). 5.43 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.29 (1H $ d, J=9Hz), 7.50-7.54 (2H, m), 
8.08 (1H, d, J=10Hz) 

(3) Preparation of 1042 , -(O-ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[2 , -(O-Ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M.p.: >160°C (decomposed) 

IR (Nujol): v max cm *=3G8Q t 1750, 1660, 1615 

Mass: m/z=580 [(M-CI")*] 

NMR (300 MHZ, d^-DMSO): STM^O.BS (3H, t, J=7.5Hz), 1.19 (3H, 1, J=7Hz), 1 .32 (3H, t, J=7.5Hz), 1 .80-1 .94 (2H, 
m), 3.03 (1H, dd, J=17.5Hz, 6Hz), 3.12 (1H, dd, J=17.5Hz, 5.5Hz), 3.21 (2H, q, J=7.5Hz), 4.19 (2H, q, J=7.5Hz), 
4.36 (1 H, brm), 4.47-4.53 (4H, m), 5.30 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 7.51 -7.54 (2H, m), 8.11 (1 H, d, J=10Hz), 
8.67-8.80 (3H, m) 

Example 42 

Preparation of 10-{2 , -[2'-(O-ethyl-L-p-aspartyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin (the camptothecin 
derivative of the following formula) hydrochloride: 




(1 ) Preparation of 1 -{5 , -[2 B -(2 B, -(N-t-butoxycarbonylO-ethyl-L-p-aspartyloxy)ethyloxy)ethyloxyJ-2 , -nitrophenyl}- 
2-propen-1-one 

1-{5'-[2 D -(2" , -(N-t-Butoxycart)onyl-0-ethyl-L-p-aspanyloxy)ethyloxy)-ethyloxy]-2 , -nitrophenyl)-2-propen-1-one is 
obtained in the same manner as in Example 34-(1 ) and (2). 

IR (Neat): v max cm - 1 =3370, 1740, 1720, 1680 
Mass: m/z=525 (M+H-) 

NMR (300 MHz, CDCI 3 ): 6™^ 1.26 (3H, t, J=7Hz), 1.44 (9H, s), 2.85 (1H, dd, J=7Hz, 5Hz), 3.01 (1H, dd, J=7Hz, 
5Hz), 3.75 (2H, m), 3.86-3.90 (2H, m), 4.22-4.31 (4H, m), 4.20 (2H, q, J=7Hz) s 4.50-4.62 (1H, m), 5.51 (1H, brd, 
J=8Hz). 5.84 (1H, d, J=17.5Hz), 6.01 (1H, d, J=10.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.86 (1H, d, J=3Hz), 
7.08 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 
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(2) Preparation of 1042'-(2"-(N^butoxycartxmylO-ett 
camptothecin 

10-[2'-(2 n -(N4-Butoxycarbonyl-O-e^ is ob- 

5 tained in the same manner as in Example 34-(3). 

M.p.: >164°C (decomposed) 

IR (Nujol): v^^^QBS, 1750, 1655 

Mass: m/z=724 (M+H + ) 

10 NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.15 (3H, t, J=7Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 

1.79-1.94 (2H, m), 2.66 (1H, dd, J=16Hz, 6Hz), 2.78 (1H, dd, J=16Hz, 6Hz), 3.18 (2H, q, J=7.5Hz), 3.73 (2H, t, 
J=5Hz), 3.87 (2H, m), 4.07 (2H, q, J=7.0Hz), 4.20 (2H, m), 4.30-4.39 (3H, m), 5.28 (2H, s), 5.42 (2H, s), 6.48 (1H, 
s), 7.26 (1H, d, J=6Hz), 7.27 (1H, s), 7.49-7.54 (2H, m), 8.07 (1H, d, J=10Hz) 

is (3) Preparation of 10-j2'-[2 n -(O-ethyl-L-p-aspartyloxy)eth^^ hydrochloride 

1 0-{2 , -[2"-(O-Ethyl-L-p-aspartyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the 
same manner as in Example 34- (4). 

20 M.p.: >170°C (decomposed) 

IR (Nujol): v max c ">- 1 =3375, 1750, 1660 
Mass: m/z=624 [(M-CI") + ] 

NMR (300 MHz, d 6 -DMSO): 6™ s =0.88 {3H, t s J=7.5Hz), 1.19 (3H,t, J=7Hz), 1.32 (3H, t, J=7.5Hz), 1.79-1.94 (2H, 
m), 2.99 (1H, dd, J=17.5Hz, 6Hz), 3.08 (1H, dd, J=17.5Hz, 6Hz), 3.19 (2H, q, J=7.5Hz), 3.75 (2H, m), 3.88 (2H, 
25 m), 4.19 (2H, q, J=7Hz), 4.28-4.35 (5H, m), 5.29 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 7.50-7.55 (2H, m), 8.08 (1H, 

d, J=10Hz), 8.66-8.82 (3H, m) 

Example 43 

so Preparation of 7-ethyl-1 0-[3 , -(glycyl-glycyl-glycyl-glycy!amino)propyloxy]-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 7-ethyl-10-[3 , -(t-butoxycarbonyl-glycyl-glycyl-glycyl-glycylamino)propy!oxy]-(20S)-camptothecin 

7-Ethyl-10-[3'-(t-butoxycarbonyl-glycyl-glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin (269 mg) is ob- 
35 tained in the same manner as in Example B-(1 ) Irom 7-ethyl-10-(3 , -aminopropyloxy)-(20S)-camptothecin hydrochloride 
(200 mg) and t-butoxycarbonyl-glycyl-glycyl-glycyl-glycine (2 equivalents) as a yellow powder. 

Yield: 84 % 

IR (Nujol): v rnax cm - 1 =329G, 1750, 1710, 1650, 1625 
40 Mass: m/z=778 (M+H + ) 

NMR (300 MHz, CDCI 3 +d 6 -DMSO): S™S=1.01 (3H. t, J=7Hz), 1.40 (3H, t, J=7.5Hz), 1.43 (9H, s), 1.93 (2H, dq, 
J=7.5Hz, 3Hz), 2.01-2.16 (2H, m), 3.18 (2H, t, J=7.5Hz), 3.47 (2H, m), 3.74 (2H, d, J=5.5Hz), 3.83-3.89 (6H, m), 
4.22 (2H, t, J=6Hz), 5.24 (2H, s), 5.29 (1H, d, J=16Hz). 5.64 (1H, d, J=16Hz), 5.88 (1H, s), 6.55 (1H, m), 7.38 (1H, 
. d, J=3Hz), 7.47 (1H, dd, J=9Hz. 3Hz), 7.56 (1H, s),' 7.85 (1H, t), 8.07 (1H, d, J=9Hz), B.07-8.17 (3H, m) 

45 

(2) Preparation of 7-ethyl-10-[3'-(glycyl-glycyl-glycyl-glycylam!no)propyloxy]-(20S)-camptothecin hydrochloride 

7-Ethyl-10-[3 , -(glycyl-glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride (237 mg) is obtained 
in the same manner as in Example 8-(2) from 7-ethyl-10-[3'-(t-butoxycarbonyl-glycyl-glycyl-glycyl-glycylamino)propy- 
so loxy]-(20S) -camptothecin (261 mg) as a yellow powder. 

Yield: 99 % 

M.p.: >190°C (decomposed) 
IR (Nujol): v max <™- 1 ==3195, 1750, 1655.. 1615 
55 Mass: m/z=678 [(M-CI") + ] 

NMR (300 MHz, dg-DMSO): S™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-2.02 (4H, m), 3.20 (2H, q, 
J=8Hz), 3.31 (2H, q, J=7Hz), 3.61 (2H, q, J=6Hz), 3.70 (2H, q, J=6Hz), 3.76 (2H, q, J=6Hz), 3.84 (2H, q, J=6Hz), 
4.24 (2H, t, J=6Hz), 5.31 (2H, s), 5.43 (2H ; s), 7.29 (1H, s), 7.51-7.55 (2H, m), 8.01 (1H, t, J=5.5Hz) ; 8.09 (1H, d, 
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J=9.5Hz), 8.14 (3H : br), 8.18 (1H, t, J=6Hz), 8.40 (1H, t, J=6Hz) i 8.74 (1H, t, J=5.5Hz) 
Example 44 

Preparation of 7-ethyM0-{242"-(glycyl-glycyl-L^ 
hydrochloride: 

(1 ) Preparation of 7^1hyl-10-{242 B -(t-butoxycarbonyl-glycyl-glycyl-L^henylalanyl-glycylamino)ethyloxy]ethyloxy}- 
(20S)-camptothecin 

7-Ethyl-10-(2 , -[2"-(t^utoxycartonyl>glycyl-glycyl-L-phenylalanylglycylamino)ethyloxy]e 
tothecin (550 mg) is obtained in the same manner as in Example 8-(1)trom 7-ethyl-1 0-(2 , -(2"-aminoethyloxy)-ethyloxy)- 
(20S)-camptothecin hydrochloride (400 mg) and t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl glycine (2 equivalents) 
as a yellow powder. 

Yield: 79 % 

M.p.: >160°C (decomposed) 

IR (Nujol): v maX cm " 1 =3300, 1750, 1655 

Mass: m/z=B98 (M+H + ) 

NMR (300 MHz, d 6 -DMSO): S™ s =0.88 (3H, t, J=7Hz), 1.27 (3H, t, J=7Hz), 1.36 (9H, s), 1.83-1.89 (2H, m), 2.78 
(1H, dd, J=14Hz, 10Hz), 3.04 (1H, dd, J=14Hz, 4.5Hz), 3.18 (2H, q, J=7.5Hz), 3.11-3.80 (8H, m), 3.29 (2H, q, 
J=6Hz), 3.84-3.B7 (2H, m), 4.34-4.36 (2H, m), 4.45-4.53 (1H, m), 5.30 (2H, s), 5.43 (2H, s), 6.51 (1H, s), 7.00 (1H, 
t, J=5.5Hz), 7.14-7.25 (5H, m), 7.27 (1H, s), 7.52-7.55 (2H, m), 7.83 (1H, t, J=5.5Hz), 7.93 (1H, t, J=5Hz), 8.06 
(1H, d, J=9.5Hz), 8.17 (1H, d, J=8Hz), 8.29 (1H, t, J=5.5Hz) 

(2) Preparation of 7-ethyl-1 0-{2'-[2"-(glycyl-glycyl-L-phenylalanyl-glycylamino)ethy toxyJethyloxy}-(20S)-camptothecin 
hydrochloride 

7-Ethyl-10-{2'-[2"-(glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]-ethyloxy}-(20S)-camptothecin hydrochlo- 
ride (334 mg) is obtained in the same manner as in Example 8-(2) as a yellow powder from 7-ethyl-10-{2 , -[2 n -(t-bu1ox- 
ycarbonyl-glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]ethyloxy}-(20S)-camptothecin (550 mg). 

Yield: 65 % 

M.p.: >165°C (decomposed) 

IR (Nujol): v maX cm - 1 =3225, 1750, 1655 

Mass: m/z=798 [(M-Ch) + ] 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.26-1.34 (3H, m), 1.80-1.94 (2H, m), 2.82 (1H, dd, 
J=14Hz, 10Hz), 3.06 (1H. dd, J=14Hz, 5.5Hz), 3.20 (2H, q, J=7.5Hz), 3.29 (2H. q, J=6Hz), 3.55 (2H, t J=6Hz), 
3.62-3.80 (6H, m), 3.82-3.89 (2H, m), 4.33-4.37 (2H, m), 4.51-4.58 (1H, m), 5.30 (2H, s), 5.43 (2H, s), 7.14-7.25 
(5H, m), 7.30 (1H, s), 7.53-7.56 (2H, m), 7.94 (1H, t, J=5.5Hz), 8.09 (1H, d, J=9.5Hz), 8.14 (3H, br), 8.32 (1H. t, 
J=6Hz), 8.38 (1 H, d, J=8.5Hz), 8.60 (1 H, t : J=5.5Hz) 

Example 45 

Preparation of the camptothecin derivative of the following formula: 



CMDextran.Na-Gly-Gly-L-Phe-Gly-NH-(CH 2 CH20)2 C 2 H 5 




14 

H5C2 OH 



CM-Dextran sodium salt (CM-degree; 0.5) (2.3 g) and 7-ethyl-10-{2 , -[2 ,, -(glycyl-glycyl-L-phenylalanylglycylamino) 
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ethyloxy]ethyloxy}-(20S)-camptothecin hydrochloride (310 mg) which is obtained in Example 44 are treated in the same 
manner as in Example 22 to give the desired camptothecin derivative (1 .83 g) as a pale yellow powdery complex. The 
content of 7-ethyl-10-(2 , -aminoethyloxy-ethyloxy)-(20S)-camptothecin hydrochloride in the desired camptothecin de- 
rivative is 1.6 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the 
average molecular weight of the desired camptothecin derivative is 200,000, and the degree of distribution (Mw/Mn) 
is 1.38. 

Example 46 

Preparation of 7«ethyl-1 0-[3'-(glycyl-glycyl-L-phenylalanyl-glycyloxy)-propyloxy]-(20S) -camptothecin hydrochloride: 

(1) Preparation of 7-ethylOO-[3 , -(t-butoxycarbonyl-gVcyl-glycyl-L-phenylalanyl-glycyloxy)propyloxy]-(20S)- 
camptothecin 

7-Ethyl-10-(3'-hydroxypropyloxy)-(20S)-camptothecin (50 mg) s t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-gly- 
cine (2 equivalents) and a catalytic amount of 4-dimethylaminopyridine are mixed in dry dimethylformamide (2.5 ml), 
and thereto is added N.N-dicyclohexylcarbodiimide (3 equivalents). The mixture is reacted at room temperature over- 
night, and treated in the same manner as in Example 8-(1) to give 7-ethyl-10-[3^t-butoxycarbonyl-glycyl-glycyl-L- 
phenylalanyl-glycyloxy)propyloxy]-(20S)-camptothecin (71 mg) as a yellow powder 

Yield: 74 % 

IR (Nujol): v max cm - 1 =3300, 1750, 1660 
Mass: m/z=869 (M+H+) 

NMR (300 MHz, d^-DMSO): 8™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 1.80-1.94 (2H, m), 
2.11-2.20 (2H, m), 2.72 (1H, dd, J=14Hz, 10Hz), 3.02 (1H, dd, J=14Hz, 5Hz), 3.18 (2H, q, J=7Hz), 3.52-3.79 (4H, 
m), 3.88 (2H, dd, J=6Hz, 2Hz), 4.30 (4H, t, J=6Hz), 4.50 (1 H, m), 5.29 (2H, s), 5.43 (2H, s), 6.50 (1 H, s), 6.98 (1 H, 
t, J=6Hz), 7.12-7.25 (5H, m), 7.27 (1H, s), 7.51-7.55 (2H, m), 7.88 (1H, t, J=5Hz), 8.08 (1 H, d, J=9.5Hz), 8.32 (1H, 
t, J=5Hz) 

(2) Preparation of 7-ethyl-1 0-[3'-(grycyl-glycyl-L-phenylalanyl-glycyloxy)-propyloxy]-(20S)-camptothecin hydrochloride 

7-Ethyl-10-t3-(glycyl-glycyl-L-phenylalanyl-glycyloxy)propyloxy]-(20S)-camptothecin hydrochloride (39 mg) is ob- 
tained in the same manner as in Example 8-(2) from 7-ethyl-10-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-gly- 
cyloxy)propyloxy]-(20S)-camptothecin (58 mg) as a yellow powder. 

Yield: 72 % 

M.p.: >167°C (decomposed) 

IR (Nujol): v max cm " 1 =3285, 1745, 1655 

Mass: m/z=769 [(M-Ch) + ] 

NMR (300 MHz, de-DMSO): 5™s=0.88 (3H, t, J=7Hz), 1.31 (3H, t, J=7.5Hz), 1.80-1.93 (2H, m), 2.12-2.20 (2H, 
m), 2.72 (1H, dd.J =14Hz, 10Hz), 3.02 (1H, dd, J=14Hz, 4.5Hz), 3.18 (2H, q, J=7.5Hz), 3.54-3.92 (6H, m), 4.31 
(4H, t, J=6Hz), 4.51-4.59 (1H, m). 5.29 (2H, s), 5.43 (2H, s), 7.13-7.22 (5H, m), 7.27 (1H, s), 7.51-7.56 (2H, m), 
8.03 (3H, br), 8.09 (1H, d, J=9.5Hz), 8.35 (1H, d, J=9Hz), 8.51 (1H, t, J=5.5Hz), 8.60 (1H, t, J=6Hz) 

Example 47 

Preparation of the camptothecin derivative of the following formula: 
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CM-Dextran sodium salt (CM-degree; 0.5) (250 mg) and 7-ethyl-1 0-[3'-(glycyl-glycyl-L-phenylalanyl-glycyloxy)pro- 
pyloxy]-(20S)-camptothecin hydrochloride (33 mg) which is obtained in Example 46 are treated in the same manner 
as in Example 22 to give the desired camptothecin derivative (1 96 mg) as a pale yellow powdery complex. The content 
of 7 -ethy I- 1 0-(3'-hydroxypropyloxy)-(20S) -camptothecin in the desired camptothecin derivative is 3.6 % which is cal- 
s culated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average molecular weight of 
the desired camptothecin derivative is 182,000, and the degree of distribution (Mw/Mn) is 1 .48. 

Example 48 

10 Preparation of 10-(4'-aminobutyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(4'-Aminobutyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder. 

is M.p.: >200°C (decomposed) 

IR (Nujol): v max cm - 1 =3410, 1745, 1655, 1615 
Mass: m/z=464 [(M-Ch) + ] 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.77-1.93 (6H, m), 2.90 (2H, t, 
J=7Hz), 3.20 (2H, q, J=7.5Hz), 4.24 (2H. t, J=6Hz) : 5.31 (2H, s), 5.43 (2H, s), 7.28 (1 H, s), 7.50-7.53 (2H, m), 8.00 
20 (3H, br), 8.09(1 H,d s J=10Hz) 

Example 49 

Preparation of 1 0-f4'-(grycy l-glycy l-L-phenylalanyl-glycylamino)butyloxy]-7-ethyl-(20S)-camp1othecin hydrochloride: 

25 

10-[4 , -(Glycyl-glycyl-L-phenylalanyl-glycylamino)butyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained 
in the same manner as in Example 11 -(1 ) and Example 80(2) as a yellow powder. 

M.p.: >156°C (decomposed) 
30 |R (Nujol): v rnax <="»* 1 =3270, 1745, 1655, 1615 

Mass: m/z=782 [(M-Cr) + ] 

NMR (300 MHz, d 6 -DMSO): 8™ S =0.8B (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.60-1.94 (6H, m), 2.79-2.87 (1H, 
m), 3.07 (1H, dd, J=14Hz, 5Hz), 3.15-3.23 (4H, m), 3.73-3.90 (6H, m), 4.22 (2H, t, J=6Hz), 4.50-4.58 (1H, m), 5.30 
(2H, s), 5.43 (2H, s) t 7.17-7.27 (5H, m), 7.28 (1H, s), 7.50-7.53 (2H, m), 7.87 (1H, t, J=6Hz), 8.07-8.12 (4H, br), 
35 8.39 (1 H, t, J=6Hz), 8.40 (1 H, d, J=8Hz), 8.60 (1 H, t, J=6Hz) 

Example 50 

Preparation of 10-{3'-[N-(glycyl-L-phenylalanyl-glycyl-grycyl)-N-methylamino]propyloxy)-7-ethyl-(20S)-camptothec 
40 hydrochloride: 

10-{3'-[N-(Glycyl-L-phenylalanyl-glycyl-glycyl)-N-methylamino]-propytoxy)-7-ethyl-(20S)-camptothecin hydro- 
chloride is obtained in the same manner as in Example B. 

45 Example 51 

Preparation of the camptothecin derivative of the following formula: 



CM-Dextran-Na-Gly-NHHCr^a- 1 



55 




CM-Dextran sodium salt (CM-degree; 0.45) (1116 mg) and 7-ethyl-10-[3 , -(glycylamino)propyloxy]-(20S)-camp- 
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tothecin hydrochloride (95 mg) which is obtained in Example 9 are treated in the same manner as in Example 23 to 
give the desired camptothecin derivative (1117 mg) as a pale yellow powder. The content of 10-(3'-aminopropyloxy)- 
7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-1)) in the desired camptothecin derivative 
is 4.8 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average 
molecular weight of the desired camptothecin derivative is 143,000, and the degree o1 distribution (Mw/Mn) is 1 .53. 

Example 52 

Preparation of the camptothecin derivative of the following formula: 



CM-DextranNa-Gly-G!y-L-Phe-Gly-NH-(CH 2 )5-0 




14 

H 5 Ci OH 



CM-Dextran sodium salt (CM-degree; 0.64) (1400 mg) and 10-[5'-(glycyl-glycyl-L-phenylalanyl-glycylamino)penty- 
loxy]-7-ethyl-(20S)-camptothecin hydrochloride (182 mg) which is obtained in Example 17 are treated in the same 
manner as In Example 23 to give the desired camptothecin derivative (1330 mg) as a pale yellow powder. The content 
of 10-(5'-aminopentyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 3) in the desired 
camptothecin derivative is 3.4 % which is calculated on the basis o1 the absorbance at 377 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 93,000, and the degree of distribution 
(Mw/Mn) is 1 .56. 



Example 53 



Preparation of the camptothecin derivative of the following formula: 



CM.DextranNa-Gly-Gly-L-Phe-Gly-NH-{CH2)4-0 




14 

H5C2 OH 



CM-Dextran sodium salt (CM-degree; 0.64) (1400 mg) and 10-f4'-(glycyl-gtycyl-L-phenylalanyl-glycylamino)buty- 
loxy]-7-ethyl-(20S)-camptothecin hydrochloride (182 mg) which is obtained in Example 49 are treated in the same 
manner as in Example 23 to give the desired camptothecin derivative (1390 mg) as a pale yellow powder. The content 
of 10-(4'-aminobutyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 48) in the desired 
camptothecin derivative is 3.8 % which is calculated on the basis o1 the absorbance at 377 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 81 ,000, and the degree of distribution 
(Mw/Mn) is 1 .76. 

Examples 54-69 

The camptothecin derivatives as listed on Table 1 are obtained from the corresponding starting compounds as 
listed in Table 1 in the same manner as in Example 23 or 23. 
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Table 1 



5 
10 






?2 H 5 O 

12 " 14 A ^ 

H 5 C 2 OH 


IS 


Ex. 
No. 


Ex. No. 
of starling 
comooLind 


R 




54 


8 


1 0-CM • Dextran N a-L-Ty r-N H-(C H 2 ) 3 -0- 


20 


55 


10 


1 0-CM'Dextran Na-L-Ser-NH-(CH 2 ) 3 -0- 




56 


12 


1 0-CMDextran-Na-L-Phe-GIy-NH-(CH 2 ) 2 -O~ 




57 


13 


9-CM-Dextran-Na-L-Phe-Gly-NH-(CH 2 ) 3 -0- 


25 


5fl 

JO 


14 


11-CM-DextranNa-L-Phe-Gly-NH-{CH 2 )3-0- 




59 


15 


10-CMDextranNa-L-Tyr-Gly-NhHCH 2 ) 3 -O- 






34 


10-CMDextran-Na-L-Ala-O-(CH 2 ) 3 -O- 


30 


61 


35 


1 0-CM- DextranNa-«L-A!a-0-(CH 2 ) 2 -0- 




62 


36 


10-CM.DextranNa-L-Ala-CHCH 2 ) 2 -O--(CH 2 ) 2 -O- 


35 


63 


37 


1 0-CM-DextranNa-L-Pro-O-(CH 2 )3-O- 




64 


38 


1 0^CMDextranNa-L-Pro-CHCH 2 ) 2 -O- 


40 


65 


39 


1 0-CM Dextran.Na-L-Pro-0-(CH 2 ) 2 -OHCH 2 ) 2 -0- 




66 


40 


10-CMDextranNa-L-p-Asp(OC 2 H 5 )-0-(CH 2 ) 3 -0- 




67 


41 


10-CM-DextranNa-L-p-Asp(OC 2 H 5 )-O-(CH 2 ) 2 -O- 


45 


68 


42 


10-CMDextran.Na-L-p-Asp(OC 2 H 5 )-O-(CH 2 ) 2 -O- 
(CH 2 ) 2 -0- 


SO 


69 


50 


10-CM.DextranNa-Gly-L-Phe-Gly-Gly-N(CH 3 )- 
(CH 2 ) 3 -0- 



Example 70 

55 

Preparation of 7-ethyl-10-[3'-(grycyl-glycytamjno)propyloxy]-(20S)^ampto1hecin hydrochloride: 

y-Ethyl-IO-I^-tglycyl-glycylaminoJpropyloxyl^aOSi-camptothecin hydrochloride is obtained in the same manner 
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as in Example 11 as a yellow powder 

M.p.: >181°C (decomposed) 
IR (Nujol): v max cm " 1 =3300 I 1750, 1660, 1615 
s Mass: m/z=564 [(M-Ch)*] 

NMR (300 MHz, d 6 -DMSO): 5™s =0 .8B <3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-1.93 (2H, m), 1.93-2.03 (2H, 
m), 3.15-3.26 (2H, m), 3.27-3.36 (2H, m), 3.57-3.64 (2H, m), 3.79 (2H, d, J=5.5Hz), 4.25 (2H, brt), 5.31 (2H, s), 
5.43 (2H, s), 7.28 (1H, s), 7.49-7.55 (2H, m), 8.09 (1H, d, J=9Hz), 8.05-8.25 (3H, br), 8.21 (1H S brt), 8.71 (1H, brd) 

10 Example 71 

Preparation of 7-ethyl-10-[3 , -(D-phenylalanyl-glycylamino)propyloxy]-(20S)-carnptothecin hydrochloride: 

7-Ethyl-10-[3'-(D-phenylalanyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride is obtained in the same 
is manner as in Example 11 as a yellow powder. 

M.p.: >180°C (decomposed) 

IR (Nujol): v maX «n-i=3250, 1745, 1655, 1610 

Mass: m/z=654 [(M-CI") + ] 

20 NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1 .80-1.91 (2H, m), 1 .91-2.02 (2H, 

m), 2 97 (1H, dd, J=14Hz, 7.5Hz), 3.10 (1H, dd, J=14Hz, 6Hz), 3.15-3.29 (2H, m), 3.28-3.36 (2H, m), 3.69 (1H, 
dd, J=16Hz, 6Hz), 3.80 (1H, dd, J=16Hz, 6Hz), 4.09 (1H, m), 4.25 (2H, t, J=7Hz), 5.30 (2H, s), 5.43 (2H, s), 
7.22-7.35 (6H, m), 7.47-7.55 (2H, m), 8.08 (1H, d, J=9.5Hz), 8.19 (1H, brt), 8.25-8.42 (3H, br) 

25 Example 72 

Preparation of 7-ethyl-1 0-[3*-(glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride: 

7-Ethyl-10-[3'-(glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride is obtained in the same 
30 manner as in Example 11 as a yellow powder. 

M.p.: >158°C (decomposed) 

IR (Nujol): v rnax cm - 1 =3250, 1750, 1655, 1615 

Mass: m/z=621 [(M-Ch)+] 

55 NMR (300 MHz, d 6 -DMSO): S™ s =0.88 (3H, t, J=7Hz), 1 .32 (3H, t, J=7Hz), 1 .80-2.20 (4H, m), 3.20 (2H, q, J=7Hz), 

3.31 (2H, q, J=7HZ), 3.61 (2H, q : J=6Hz), 3.71 (2H, d, J=5.5Hz), 3.B4 (2H, d, J=6Hz), 4.24 (2H, t, J=6Hz), 5.30 
(2H, s), 5.43 (2H, s), 6.56 (1H. s), 7.29 (1H, s), 7.51 (1H, s), 7.52 (1H, d, J=9Hz), 8.06 (1H, t, J=6Hz), 8.19 (1H, 
d, J=9Hz), 8.19 (3H, br), 8.36 (1H, t, J=6Hz), 8.80 (1H. t, J=5.5Hz) 

40 Example 73 

Preparation of 7-ethyl-10-[3'-(glycyl-glycyl-glycyl-glycyl-glycylamino)-propyloxy]-(20S)-camptothecin hydrochloride: 

7-Ethyl-10-[3 , -(glycyl-gIycyl-glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride is obtained in 
4S the same manner as in Example 11 -(1 ) and Example 8-(2) as a yellow powder. 

M.p.: >186°C (decomposed) 

IR (Nujol): v max c "»- 1 =3220, 1745, 1655, 1615 

Mass: m/z=735 [(M-C|-) + ] 

so NMR (300 MHz, dg-DMSO): 8™ S =0.8B (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.83-1.91 (2H S m), 1.94-2.02 (2H, 

m), 3.16-3.34 (2H, mt), 3.30 (2H, q, J=6Hz), 3.69 (2H, d, J=5.5Hz), 3.74-3.78 (4H, m), 3.85 (2H, d, J=5.5Hz), 4.24 
(2H, t, J=6Hz), 5.31 (2H, s), 5.43 (2H, s), 7.30 (1 H, s), 7.51-7.55 (2H, m), 8.00 (1 H, t, J=6Hz), 8.1 0 (1 H, d, J=9.5Hz), 
8.18 (3H, br), 8.23 (1H, 1, J=6Hz), 8.28 (1H, t, J=5.5Hz ), 8.43 (1H, t, J=5.5Hz), 8.82 (1H, t, J=5.5Hz) 

55 



36 



EP 0 757 049 A1 



Example 74 

Preparation of 7-ethyl-10-[3 , -(glycyl-glycyl-D-phenylalanyl-g^ 
hydrochloride: 

7-EthyM 0-[3'-(glycyl-glycyl-D-phenylalanyl-glycylajriino)propyloxy]-(20S)-camptothecin hydrochloride is obtained 
in the same manner as in Example 11 -(1) and Example 8-(2) as a yellow powder. 

M.p.: >136°C (decomposed) 

IR (Nujol): v max c"»- 1 =3220, 1745, 1655 

Mass: m/z=768 [(M-Ch)+] 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.80-1.93 (2H, m), 1.92-2.04 (2H, , 
m), 2.80 (1H, dd, J=14Hz, 10Hz), 3.04 (1H, dd, J=14Hz, 4.5Hz), 3.14-3.24 (2H, m), 3.28-3.35 (2H, m), 3.54-4.20 
(6H, m), 4.25 (2H, brt) 5 4.48-4.58 (1H, m), 5.29 (2H, s), 5.43 (2H, s), 7.13-7.27 (5H, m), 7.28 (1H, s), 7.51 (1H, m), 
7.50-7.56 (1 H, m), 7.95 (1 H, brt), 8.09 (1 H, d, J=9Hz), 8.04-8.1 7 (3H, br), 8.35 (1 H, brt), 8.39 (1 H, brd), 8.59 (1 H, brt) 

Examples 75-78 

The compounds as listed in Table 2 are obtained from the compound obtained in Example 1 in the same manner 
as in Example 8 or 1 1 . 



Table 2 




Ex. No. 


R 


75 


HCI-1 0-L-Leu-Gly-NH-(CH 2 )3-O- 


76 


HCI 1 0-L-Tyr-Gly-NH-(CH 2 )3-O- 


77 


HCI- 1 0-L-Val-Gly-NH-(CH 2 ) 3 -O- 


78 


HCI-1 0-Gly-L-Phe-NH-{CH 2 )3-O- 



Examples 79-80 

The compounds as listed in Table 3 are obtained from the compound obtained in Example 4 or 5 in the same 
manner as in Example 8 or 11 . 
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14 <? - 
H 5 C 2 O H 



• Ex. No. 


R 


79 


HC!-9-G[y-Gly-L-Phe-Gly~NH-(CH 2 )3-0- 


80 


HCI1 i-Gly~Gly-L-Phe-Gly-NH-<CH 2 )3-0- 



Example 81 

Preparation of the camptothecin derivative of the following formula: 



CM.Dextran.Na-Gly-Gly-NH-(CH 2 )3-0 



C2H5 




CM-Dextran sodium salt (CM-degree; 0.65) (2220 mg) and 7-ethyl-10-[3 , -(gtycyl-glycylamino)propy!oxy]-(20S)- 
camptothecin hydrochloride (222 mg) which is obtained in Example 70 are treated in the same manner as in Example 
23 to give the desired camptothecin derivative (2310 mg) as a pale yellow powder. The content of 1 0-(3'-aminopropy- 
loxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-1)) in the desired camptothecin de- 
rivative is 5.2 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the 
average molecular weight of the desired camptothecin derivative is 166,000, and the degree of distribution (Mw/Mn) 
is 1.55. 

Example 82 

Preparation of the camptothecin derivative of the following formula: 



CM.Dextran.Na-D-Phe-Gly-NH-(CH 2 ) 3 -0 




14 ^ . 
H 5 C 2 OH 



CM-Dextran sodium salt (CM-degree; 0.55) (2320 mg) and 7-ethyl-1 0-[3'-(D-phenylalanyl-glycylamino)propyloxy]- 
(20S)-camptothecin hydrochloride (291 mg) which is obtained in Example 71 are treated in the same manner as in 
Example 23 to give the desired camptothecin derivative (1964 mg) as a pale yellow powder. The content of 10-(3'- 
aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1 -{8-1)) in the desired camp- 
tothecin derivative is 6.7 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
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analysis, the average molecular weight of the desired camptothecin derivative is 1 84,000, and the degree of distribution 
(Mw/Mn) is 1.57. 

Example 83 

Preparation of the camptothecin derivative of the following formula: 



CM-Dextran-Na-Gly-Gly-D-Phe-Gly-NhHCH 2 )3-0 



10 



15 




14 

H 5 C2 *OH 



CM-Dextran sodium salt (CM-degree; 0.55) (2240 mg) and 7-ethyl-10-[3'-(glycyl-glycyl-D-phenylalanyl-glycylami- 
no)propyloxy]-(20S)-camptothecin hydrochloride (291 mg) which is obtained in Example 74 are treated in the same 
manner as in Example 23 to give the desired camptothecin derivative (2005 mg) as a pale yellow powder. The content 
20 of 10-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1 -(8-1 )) in the desired 
camptothecin derivative is 5.5 % which is calculated on the basis of the absorbance at 3B0 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 48,000, and the degree of distribution 
(Mw/Mn) is 1.84. 

25 Example 84 

Preparation of the camptothecin derivative of the following formula: 



30 



36 



CMDextranNa^Gly-G!y-Gly-NH-(CH 2 )3-0 




40 



45 



CM-Dextran sodium salt (CM-degree; 0.45) (2000 mg) and 7-ethyl-10-[3 , -(glycyl-gIycyl-glycylamino)propyloxy]- 
(20S)-camptothecin hydrochloride (260 mg) which is obtained in Example 72 are treated in the same manner as in 
Example 23 to give the desired camptothecin derivative (1901 mg) as a pale yellow powder. -The content of 10-(3'- 
aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-1)) in the desired camp- 
tothecin derivative is 5.3 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 38,000, and the degree of distribution 
(Mw/Mn) is 1.51. 

Example 85 

Preparation of the camptothecin derivative of the following formula: 



so 



ss 



CMDextran.Na-GIy-Gly-Gly-Gly-Gly-NH-(CH 2 )3-0 



C2H5 




H5C2 OH 
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CM-Dextran sodium salt (CM-degree; 0.45) (1640 mg) and T-ethyl-IO-p'-fgtycyl-glycyhglycyl-gtycyl-glycylamino) 
propyloxy]-(20S)-camptothecin hydrochloride (230 mg) which is obtained in Example 73 are treated in the same manner 
as in Example 23 to give the desired camptothecin derivative (1700 mg) as a pale yellow powder The content of 10- 
(3 , -amino*propyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1 -(8-1)) in the desired 
camptothecin derivative is 4.7 % which is calculated on the basis o1 the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 49,000, and the degree of distribution 
(Mw/Mn) is 1 .50. 

Examples 66-92 

The compounds as listed in Table 4 are obtained in the same manner as in Example 22 or 23 from the corresponding 
starting compounds as listed in Table 4. 



Table 4 




Ex. No. 


Ex. No. 
of starting 
compounds 


R 


86 


77 


10-^MDextran.Na--L-Val-Gly-NH--(CH 2 )3-O- 


87 


75 


10~CMDextran.Na-L-Leu-Gly-NH-(CH 2 ) 3 -O- 


88 


76 


ia-CM.Dextran.Na-L-Tyr-Gly-NH-(CH 2 ) 3 -0- 


89 


78 


10-CM.Dextran.Na-Gly-L-Phe-NH^(CH 2 ) 3 -O- 


90 


16 


10-CMPullulan.Na-Gly-<3ly-L-Phe-Gly-NH-(CH 2 )3-O- 


91 


79 


9-CM.DextranNa-Gly-Gly-L-Phe-Gly-NH^(CH 2 ) 3 -0- 


92 


80 


11-CM.Dextran.Na-Gly-Gly-L-Phe-Gly-NH-(CH 2 ) 3 -0- 



[CM-Pullulan-Na: carboxymethylpullulan sodium salt] 
Examples 93-113 

The compounds as listed in Table 5 are obtained in the same manner as in Example 11 from the corresponding 
starting compounds as listed in Table 5. 
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Table 5 



5 






C 2 H 5 O 


10 






H«;Co O H 


15 


Ex. No 


Ex. No. of 

starting 
compounds 


R 




93 


7 


HCI- 1 0^ly-Gly-N(CH 3 )CH 2 CH 2 CH 2 O- 




94 


7 


HCM0-Gly-Gly-Gly-N(CH3)CH 2 CH 2 CH 2 O- 


20 


95 


7 


HCI-10-Gly-Gly-Gly-Gly-N(CH 3 )CH 2 CH 2 CH 2 O- 




96 


2 


HCI . 1 0-Gly-GIy^NHCH 2 CH 2 O- 




97 


2 


HCI10-Gly-G!y-GIy-NHCH 2 CH 2 O- 


25 


98 


2 


HCI-10-Gly-Gly-Gly-Gly-NHCH 2 CH 2 O^ 




99 


3 


HCI-10-Gly^Gly-NHCH 2 CH 2 CH 2 CH 2 CH 2 O- 




100 


3 


HCM0-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 CH 2 O- 


30 


101 


3 


HCI-10-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 CH 2 O- 




102 


4 


HCI-9-Gly-Gly-NHCH 2 CH 2 CH 2 0- 




103 


4 


HCI-9-Gly-Gly-G!y-NHCH 2 CH 2 CH 2 0- 


35 


104 


4 


HCI-9-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 




105 


5 


HCI-1 1-Gly-Gly-NHCH 2 CH 2 CH 2 0- 




106 


5 


HCI-1 1-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


40 


107 


5 


HCM1-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 




108 


6 


HCI 1 0-Gly-Gly-NHCH 2 CH 2 O-CH 2 CH 2 O- 




109 


6 


HCI-10-Gly-Gly-Gly-NHCH 2 CH 2 O-CH 2 CH 2 O- 


45 


110 


6 


HCI-10-Gly-Gly-Gly-Gly-NHCH 2 CH 2 O-CH 2 CH 2 O- 




111 


48 


HCI-1 0-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 O- 




112 


48 


HCM0-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 O- 


50 


113 


48 


HCI-10-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 O- 



Examples 114-158 

55 The compounds as listed in Tables 6-8 are obtained in the same manner as in Example 22 or 23 from the corre- 

sponding starting compounds as listed in Table 6-8. 
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Table 6 



s 






C 2 H 5 O 


10 






12 m y 

H5C2 OH 


15 


Ex. 
No. 


Ex. No. of 

starting 
compounds 


R 




114 


70 


10-CM-Pullulan-Na-Gly-Gly-NHCH 2 CH 2 CH 2 O- 




115 


72 


10-CMPullulan.Na-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 O- 


20 


116 


43 


10-CMPullulan-Na-Gly-G!y-Gly-Gly-NHCH 2 CH 2 CH 2 O- 


c 


117 


93 


10-CMDextranNa^GIy-Gly-N(CH 3 )CH 2 CH 2 CH 2 O- 




118 


93 


10-CMPullulan-Na-Gly-Gly-N(CH 3 )CH 2 CH 2 CH 2 O- 


no 


119 


94 


10-CMDextran.Na-Gly-GIy-Gly-N(CH 3 )- 
CH 2 CH 2 GH 2 0 — 




120 


94 


10-CMPullulanNa-Gly-Gly-Gly-N(CH3)-CH2CH 2 CH 2 O-. 


30 


121 


95 


10-CMDextran-Na-Gly-Gly-Gly-Gly-N(CH 3 )- 
ri 2 0 n 2 0 n 2 >J — 




122 


95 


CH 2 CH 2 CH 2 0— 


35 


123 


96 


10-CMDextran-Na-Gly-Gly— NHCH 2 CH 2 0- 




124 


96 


10-CMPuHulan.Na-GIy-Gly-NHCH 2 CH 2 O- 




125 


97 


10-CMDextranNa-Gly— Gly— Gly— NHCH 2 CH 2 0- 


40 j 


126 


97 


10-CMPullulan-Na-Gly-Gly-Gly-NHCH 2 CH 2 O- 




127 


98 


10-CMDextran-Na-Gly-G!y-Gly-Gly-NHCH 2 CH 2 O- 




128 


98 


10-CMPullulan-Na-Gly-»Gly-Gly-Gly-NHCH 2 CH 2 O- 



45 



SO 
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Table 7 



R N 


C 2 H 5 O 

H 5 C 2 OH 


Ex. 
No. 


Ex. No. of 
starting 
compounds 


R 


129 


99 


10-CMDextranNa-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 CH 2 O- 


130 


99 


10-CMPullulanNa-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 CH 2 O- 


131 


100 


10-CMDextran-Na-Gly-Gly-Gly-NHCH 2 CH 2 - 
rv\ c*\a o_ 

\j H 2 Or1 2 U MjU- 


132 


100 


m pm Piillnlan.Wa— niv— Glv— Glv— NHCH0CH0— 
CH 2 CH 2 CH 2 0- 


133 


101 


1 0-CM-DextranNa-Gly-Gly-Gly-Gly— NHCH 2 CH 2 - | 
CH 2 CH 2 CH 2 0- 


134 


101 


10-CM-Pullulan-Na-Gly-Gly-Gly-G)y-NHCH 2 CH 2 - 


135 


102 


Q— CM-DextranNa— Glv-Glv— NHCH0CH0CH0O— 


136 


102 


9-CMPulllan.Na-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


137 


103 


9-CMDextranNa-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


138 


103 


9-CMPullulan-Na-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


139 


104 


9-CMDextranNa-Gly-Gly-Gly-Gly-NH-CH 2 CH 2 CH 2 0— 


140 


104 


9-CM«Pullulan'Na-Gly-Gly-Gly-Gly~NH-CH 2 CH 2 CH 2 0- 


141 


105 


11-CMDextran»Na-Gly-Gly-NHCH 2 CH 2 CH 2 0-. 


142 


105 


11-CM-Pullulan.Na-Giy-Gly-NHCH 2 CH 2 CH 2 0- 


143 


106 


11-CMDextran.Na-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


144 


106 


11-CMPullulanNa-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 
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Table 8 





R 


C 2 H 5 O 

12 14 

H5C2 OH 


Ex. 
No. 


Ex. No. of 

starting 
compounds 


R 


145 


107 


11-CMDextranNa-Gly-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 0- 


146 


107 


11-CM.Pullulan.Na-Gly-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 0- 


147 


108 


10-CMDextranNa-G!y-Gly-NHCH 2 CH 2 O-CH 2 CH 2 O- 


148 


| 108 


10-CM.Pullulan.Na-Gly-Gly-NHCH 2 CH 2 O-€H 2 CH 2 O- 


149 


109 


1 0-CM-DextPan-Na-Gly-Gly-Gly-NHCH 2 CH 2 O- 
CH 2 CH 2 0- 


150 


109 


10-CM.Pu!lulanNa-Gly-Gly-Gly--NHCH 2 CH 2 O- 
CH 2 CH 2 0- 


151 


110 


10-CM-DextranNa-Gly-Gly-Gly-Gly— NHCH 2 CH 2 0- 
CH 2 CH 2 0- 


152 


110 


10-CM.Pul!ulan-Na-GIy-Gly-Gly~Gly-NHCH 2 CH 2 O- 
CH 2 CH 2 0- 


153 


111 


10-CMDextranNa-~Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


154 


111 


10-CMPullulanNa-Gly-Gly^NHCH 2 CH 2 -CH 2 CH 2 O- 


155 


112 


10-CMDextranNa-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


156 


112 


10-CM.Pullulan.Na-G!y-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


157 


113 


1 0-C M - Dext ra n • Na— G ly-G I y-G ly— G!y-N HC H 2 C H 2 — 
CH 2 CH 2 0- 


158 


113 


10-CM.Pullulan.Na-Gly-Gly-Gly-Gly-NHCH 2 CH 2 - 
CH 2 CH 2 0- 



Reference Example 1 

(1 ) Dextran (Dextran T-110, average molecular weight; 100,000 (by the G PC analysis), manufactured by Pharmacia 
Biotech AB) (29 g) is dissolved in water (290 ml). To the solution is added sodium borohydride (1.45 g) at 0-5°C, 
and the mixture is stirred at 5°C overnight. The pH value of the reaction mixture is adjusted to pH 5 with acetic 
acid, and the mixture is further stirred at room temperature lor 3 hours. The pH value of the mixture is adjusted to 
pH 7 with 2N sodium hydroxide, and thereto is added ethanol (1 .2 L) with vigorously stirring. The mixture is allowed 
to stand, and the insoluble materials are precipitated. The supernatant of the mixture is removed by decantation, 
and the residue is centrifuged. The residue is dissolved in water (0.5 L) and the mixture is lyophiltzed to give a 
white powder (26.3 g). 

(2) The white powder thus obtained (100 g) is dissolved in water (1 000 ml), and thereto is added sodium hydroxide 
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10 



(400 g) under ice-cooling. The mixture is stirred for 30 minutes, and warmed to room temperature. To the mixture 
is added dropwise an aqueous solution (660 ml) of monochloroacetic acid (220 g), and the mixture is stirred at 
40°C for 18 hours. The reaction mixture is cooled to a temperature below 10°C, and the pH value of the mixture 
is adjusted to pH 8-9 with acetic acid. Methanol (8 L) is added to the reaction mixture with vigorously stirring, and 
the insoluble materials are precipitated. The insoluble materials are collected by filtration, and dissolved in pure 
water (5 L). The solution is desalted by ultrafiltration. The residual solution is concentrated under reduced pressure, 
and filtered. Ethanol is added to the filtrate and precipitated material is collected by filtration, washed with aqueous 
ethanol and acetone, and dried under reduced pressure at room temperature and dried under reduced pressure 
at 50 °C to give carboxymethyldextran (CM-dextran) sodium salt (the degree of carboxymethylation by neutrali- 
zation titration method; 0.45) (101 g). 



Reference Examples 2-7 

CM-Dextran sodium salts as listed in Table 9 are obtained in the same manner as in Reference Example 1 except 
is for the amount of monochloroacetic acid is changed. 

Table 9 



Reference Example No. 


Degree of carboxymethylation of CM-dextran sodium salt (neutralization titration 

method) 


2 


0.4 


3 


0.5 


4 


0.6 


5 


0.55 


6 


0.64 


7 


r 0.65 



25 



30 Reference Example 8 

Pullulan (average molecular weight; 150,000 by the GPC analysis, manufactured by Hayashibara Biochemical 
Laboratories, Inc.) is treated in the same manner as in Reference Example 1 to give carboxymethylpullulan (CM- 
pullulan) sodium salt (the degree of carboxymethylation by neutralization titration method; 0.5). 

35 

Claims 

1. A camptothecin derivative comprising a compound of the formula [I]: 

40 



45 



X 1 — Alk-O 




[I] 



H 5 C 2 OH 



so wherein R 1 is a substituted or unsubstituted lower alky I group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 

atom or a lower alkyl group) or a group ol the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceuticaliy acceptable salt thereof. 



55 2. The compound according to claim 1, wherein a part or all the carboxyl groups of the polysaccharide are bonded 
to an amino group of the amino acid or the peptide through acid-amide bonds, and a part or all of the carboxyl 
groups of said amino acid or said peptide are bonded to X 1 of the compound [I] through acid-amide or ester bonds, 
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or a pharmaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein a part or all of the carboxyl groups of the polysaccharide are bonded 
to the N-terminal amino group of the amino acid or the peptide through an acid-amide bond, and the C-terminal 
carboxyl group of the amino acid or the peptide is bonded to X 1 of the compound [I] through an acid-amide or ester 
bond, or a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 3, wherein X 1 of the compound [I] is a group of the formula: -NHR 2 (R 2 is the 
same as defined in claim 1), and the polysaccharide having carboxyl groups is a carboxymethylated dextran or 
pullulan, and the compound [I] and the polysaccharide are combined via a peptide, or a pharmaceutically accept- 
able salt thereof. ' 

5. The compound according to claim 4, R 1 of the compound [I] is. an unsubstituted tower alky I group, X 1 is an amino 
group, Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, and the polysaccharide 
is a carboxymethylated dextran, or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 5, wherein the peptide is a member selected from the group consisting of glycyl- 
glycyl-L or D-phenylalanyl-glycine, glycyl-glycine, glycyl-glycyl-glycine, glycyl-glycyl-grycyl-glycine, glycyl-glycyl- 
glycyl-glycyl-glycine, L or D-phenylalanyl-glycine and L or D-leucyl-glycine, or a pharmaceutically acceptable salt 
thereof. 

7. The compound according to claim 6, wherein the peptide is glycyl-glycyl-L-phenylalanyl-glycine, R 1 of the com- 
pound [I] is ethyj group, and X'-Alk-O- of the compound [I] is 3-aminopropyloxy group which is bonded to the 
10-position of the camptothecin nucleus, or a pharmaceutically acceptable sail thereof. 

8. The compound according to claim 6, wherein the peptide is glycyl-glycine, R 1 of the compound [I] is ethyl group, 
and X 1 -Alk-0- ot the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of the camp- 
tothecin nucleus, or a pharmaceutically acceptable salt thereol. 

9. The compound according to claim 6, wherein the peptide is glycyl-glycyl-glycine, R 1 of the compound [I] is ethyl 
group, and X 1 -Alk-0- of the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of the 
camptothecin nucleus, or a pharmaceutically acceptable salt thereol. 

10. The compound according to claim 6, wherein the peptide is glycyl-glycyl-glycyl-glycine, R 1 of the compound [I] is 
ethyl group, and X^AIk-O of the compound [I] is 3-aminopropyloxy group which is bonded to the 1 0-position of 
the camptothecin nucleus, or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 6, wherein the peptide is L- or D-phenylalanyl-glycine, R 1 of the compound [I] 
is ethyl group, and X 1 -Alk-O-of the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of 
the camptothecin nucleus, or a pharmaceutically acceptable salt thereof. 

1 2. The compound according to any one of claims 7, B, 9, 10 and 11 , wherein the degree of carboxymethylation of the 
polysaccharide is in the range of 0.3 to 0.8, o'r a pharmaceutically acceptable salt thereof. 

13. A camptothecin compound of the formula [I]: 



R 1 O 




wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH ; Alk is a straight chain or branched chain alkylene 
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group having optionally an oxygen atom in the chain thereof, or a salt thereof. 

1 4. The compound according to claim 1 3, wherein R 1 is an unsubstituted lower alky! group, X 1 is an amino group, and 
Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, or a salt thereof. 

5 

15. The compound according to claim 14, wherein R 1 is ethyl group, and X 1 -Alk-0- is 3-aminopropyloxy group which 
is bonded to the 10-position of the camptothecin nucleus, or a salt thereof. 

16. A camptothecin compound comprising a compound of the formula [I]: 

10 



R 1 O 



15 




20 

wherein R 1 is a substituted or unsubstituted lower alkyl group. X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a salt thereof. 

2S 17. The compound according to claim 16, wherein a part or all of the carboxyl groups of the amino acid or the peptide 
are bonded to X 1 of the compound [I] through acid-amide or ester bonds, or a salt thereof. 

18. The compound according to claim 17, wherein the C-terminal carboxyl group of the amino acid or the peptide is 
bonded to X 1 of the compound [1] through acid-amide or ester bonds, or a salt thereof. 

30 

19. The compound according to claim 18, wherein X 1 of the compound [I] is a group of the formula: -NHR 2 (R 2 is a 
hydrogen atom or a lower alkyl group), or a salt thereof. 

20. The compound according to claim 1 9, wherein the peptide is a member selected from the group consisting of 
35 glycyl-glycyl-L or D-phenylalanyl-glycine, glycy I -glycine, glycyl-glycyl-glycine, glycyl-glycyl-glycyl-glycine, glycyl- 

glycyl-glycyl-glycyl-glycine, L or D-phenylalanyl-glycine and L or D-leucyl-glycine, or a salt thereof. 

21. The compound according to claim 20, wherein R 1 is an unsubstituted lower alkyl group, X 1 is an amino group, and 
Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, or a salt thereof. 

40 

22. The compound according, to claim 21, wherein the peptide is glycyl-glycyl-L-phenylalanyl-glycine, R 1 of the com- 
pound [I] is ethyl group, and X'-Alk-O- of the compound [I] is 3-aminopropyloxy I group which is bonded to the 
10-position of the camptothecin nucleus, or a salt thereof. 

45 23. The compound according to claim 21 , wherein the peptide is glycyl-glycine, R 1 of the compound [I] is ethyl group, 
and X'-Alk-O- of the compound [I] is 3-aminopropyloxy I group which is bonded to the 10-position of the camp- 
tothecin nucleus, or a salt thereof. 

24. The compound according to claim 21 , wherein the peptide is glycyl-glycyl-glycine, R 1 of the compound [I] is ethyl 
50 group, and X'-Alk-O- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position of the 

camptothecin nucleus, or a salt thereof. 

25. The compound according to claim 21 , wherein the peptide is glycyl-glycyl-glycyl-glycine, R 1 of the compound [I] 
is ethyl group, and X'-Alk-O- ol the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position 

55 of the camptothecin nucleus, or a salt thereof. 

26. The compound according to claim 21, wherein the peptide is Lor D-phenylalanyl-glycine, R 1 of the compound. [I] 
is ethyl group, and X'-Alk-O- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position 
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of the camptothecin nucleus, or a salt thereof. 
27. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I]: 



is 



20 



25 



30 



-Alk-O 




[I] 



H 5 C 2 OH 



wherein R 1 is a substituted or unsubstltuted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutically acceptable satt thereof, which comprises reacting the camp- 
tothecin compound prepared by combining the compound [I] with an amino acid or a peptide, after removing the 
protecting group of an amino group therefrom when an amino group thereof is protected, with a polysaccharide 
having carboxyl groups, and then, if required, converting the resulting compound into a pharmaceutically accept- 
able salt thereof. 

28. A process for preparing a camptothecin compound comprising a compound represented by the formula [I]: 



X 1 — Alk-O 




[I] 



H 5 C 2 OH 



35 



40 



wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a salt thereof, 
which comprises reacting the compound [I] with an amino acid or a peptide, removing the protecting group of an 
amino group or a carboxyl group therefrom when an amino group or a carboxyl group thereof is protected, and 
then, if required, converting the resulting compound into a salt thereof. 

29. A process for preparing a camptothecin compound comprising a compound represented by the formula [I]: 



45 



so 



X 1 — AJk-0 




H5C2 OH 



[I] 



wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
ss group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a sail thereof, 

which comprises reacting an aminocarbonyl compound represented by the formula [II]: 
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X 3 — Alk— O 




[II] 



wherein X 3 is R 3 -N(R 2 )- or R 3 -0- f R 3 is a group which is prepared by removing a hydroxy group from the carboxyl 
10 group of an amino acid or peptide having a protected amino group, and R 1 , R 2 and Alk are the same as defined 

above, with a pyranoindoiidine represented by the formula (2): 



75 




H 5 C2 OH 



(2) 



25 



removing the protecting group of an amino group from the resulting compound, and then, if required, converting 
the resulting compound into a salt thereof. 

30. A process for preparing a camptothecin compound represented by the formula [I]: 



30 



35 



X 1 — Alk-O 




H 5 C 2 OH 



[I] 



40 



wherein R 1 is a substituted or unsubst it uted lower alky I group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alky I group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alky lene 
group having optionally an oxygen atom in the chain thereof, or a salt thereof, which comprises reacting an ami- 
nocarbonyl compound represented by the formula (1 ): 



45 



50 



X 2 — A!k— O 




(1) 



NH 2 



wherein X 2 is a protecting group-N(R 2 )- or a protecting group-O-, 
above, with a pyranoindoiidine represented by the formula (2): 



and R 1 , R 2 and Alk are the same as defined 



55. 



49 



EP0 7S7 049 A1 




(2) 



H5C2 OH 



removing the protecting group Irom the resulting compound, and then, if required, converting the resulting com- 
pound into a salt thereof. 

31. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I]: 




wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutically acceptable salt thereof, which comprises: 

(1) reacting an aminocarbonyl compound represented by the formula (1): 



R1 




wherein X 2 is a protecting group-N(R 2 )- or a protecting group-O-, and R 1 , R 2 and Alk are the same as defined 
above, with a pyranoindolidine represented by the formula (2): 



O 




removing the protecting group therefrom; 

(2) reacting the resulting compound [I] with an amino acid or a peptide, removing the protecting group of an 
amino group or a carboxyl group from the resulting compound when an amino group or a carboxyl group 
thereof is protected; and 

(3) reacting the resulting compound having an amino acid or a peptide with a polysaccharide having carboxyl 
groups, and then, if required, converting the resulting compound into a pharmaceutically acceptable salt there- 
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of. 

32. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I]: 



R 1 O 



10 




is wherein R 1 is a substituted or unsubstituted lower alky I group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 

atom or a lower alky I group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutically acceptable salt thereof, which comprises: 



20 (1) reacting an aminocarbonyl compound represented by the formula [II]: 

R 1 

[II] 



25 



35 



R 1 




NH 2 

wherein X 3 is R 3 -N(R2)- or R 3 -0-, R 3 is a group which is prepared by removing a hydroxy group from the 
carboxyl group of an amino acid or peptide having a protected amino group, and R 1 , R 2 and Alk are the same 
as defined above, with a pyranoindolidine represented by the formula (2): 



(2) 



removing the protecting group of an amino group from the resulting compound; 

(2) reacting the resulting compound having an amino acid or a peptide with a polysaccharide having carboxyl 
45 groups, and then, if required, converting the resulting compound into a pharmaceutically acceptable salt there- 

of- 

33. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in either one of claims 1-6 in an admixture of a pharmaceutically acceptable carrier or diluent. 

so 

34. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 7 in an admixture of a pharmaceutically acceptable carrier or diluent. 

35. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
SS as set forth in claim 8 in an admixture of a pharmaceutically acceptable carrier or diluent. 



36. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 9 in an admixture of a pharmaceutically acceptable carrier or diluent. 
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37. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 10 in an admixture of a pharmaceutical^ acceptable carrier or diluent. 

38. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
5 as set forth in claim 11 in an admixture of a pharmaceutical ly acceptable carrier or diluent. 

39. A use of a camptothecin derivative as set forth in any one of claims 1 to 6 in the manufacture of a pharmaceutical 
preparation, especially for prophylaxis or treatment of tumor. 

10 40. A use of a camptothecin derivative as set forth in claim 7 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

41. A use of a camptothecin derivative as set forth in claim 8 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 
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42. A use of a camptothecin derivative as set forth in claim 9 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

43. A use of a camptothecin derivative as set forth in claim 10 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

44. A use of a camptothecin derivative as set forth in claim 11 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 
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